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A B S T R A C T   

Objective: The prevalence of depression in oncological patients is 3, 4-fold compared to the general population. 
However, the specific risk factors for these prevalence rates are not fully understood. 
Methods: A systematic literature review was conducted in nine electronic databases between 2005 and 2020. The 
quality of the eligible studies was appraised by two persons using the adapted 11-items Downs and Black 
checklist. 
Results: Among 2010 potentially relevant articles, 40 studies were eligible, with 27 studies of high quality and 13 
studies of moderate quality. A total of 156 factors associated with depression were identified which were 
clustered into somatic, psychological, social and sociodemographic factors. Pre-existing depression and per-
sonality factors were the most consistent associated factors with depression in cancer patients, while for most 
somatic and treatment-related factors only modest associations were found. 
Conclusions: Grouped as bio-psycho-social associated factors, somatic factors showed a modest influence, whereas 
social relationship (support) and previous depression are unequivocally significantly associated with depression.   

Background 

Depression and physical health multimorbidity are in a complex 
reciprocal relationship. Worldwide, depression is bidirectionally asso-
ciated with higher physical multimorbidity [54]. The prevalence of 
clinical depression in oncological patients is 3, 4 fold of the depression 
risk in the general population [40,45]. 

Beyond the need to adjust to a life-threatening disease – resulting for 
many patients in distress and adjustment disorder – the specific risk 
factors for clinical depression are not fully understood [40]. Based on a 
review of studies of cancer and depression (first year after diagnosis) 
from 2005 to 2019 [45], we identified studies with information of risk 
factors and associated factors for depression. The aim of the present 
review was to present data on bio-psycho-social factors associated with 
depression across cancer entities. 

Methods 

Search strategy 

This is a sub-analysis of data collected in a previously published 

systematic literature review [45]. The literature review is based on the 
PRISMA guidelines [34]. A systematic comprehensive search for eligible 
studies was conducted in nine electronic databases (MEDLINE, Cochrane 
Controlled Trials Register, PsycLIT, Social Science Citation Index, Sci-
ence Citation Index, EMBASE, PsycINFO, PSYNDEX, PsycARTICLES). 
Primary aim of the literature review was to investigate prevalence rates 
of depression among different cancer samples. Peer-reviewed studies 
published in English or German between 2005 and 2019 were included 
in the analysis. A combination of nine search terms and according 
MESH-terms was used within each database. A manual search of the 
reference lists from retrieved papers and previous related reviews was 
conducted to identify further studies. The search strategy and study 
selection are described in more detail in Riedl and Schüssler [45]. 
Additionally, an update of the systematic comprehensive search was 
conducted for studies published between 2019 and 2020. In this present 
study, all studies with information on risk factors for depression were 
included. 

Inclusion criteria 

Studies were included for this analysis if (a) they included cancer 
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patients with any kind of cancer aged 18 or older, (b) the studies 
investigated one or more risk factors for depression, (c) depression was 
assessed using questionnaires or based on a clinical diagnosis of 
depression (chart-based, ICD or DSM). Both cross-sectional and longi-
tudinal studies were included. Studies with duplicate data, incomplete 
data, or unavailable full texts were excluded. 

Quality assessment 

A modified short version of the Downs and Black [16] checklist was 
used for quality assessment. The checklist has been cited in over 300 
reviews and is usually used to evaluate randomized and non-randomized 
studies of healthcare interventions. After elimination of items that were 
not applicable for the current study, the modified quality checklist 
consisted of 11 items that could be scored with “Yes” (2), “partially” (1), 
or “No” (0). The items were added up to a total score ranging from 0 to 
22 with higher values representing better study quality. Scores ≤ 15 
indicated poor, 15–19 moderate and ≥ 20 high study quality. Since the 
subscales consisted of different numbers of items, mean values were 
calculated to enable a comparison between the quality subscales. Three 
different quality criteria were assessed: quality of reporting (7 items), 
external validity (1 item), and internal validity (3 Items). If no infor-
mation was available for an item it was rated with 0 points. 

Data synthesis 

Due to the heterogeneity of the study characteristics and outcome 
variables, a quantitative meta-analysis of the extracted data was not 
feasible. Thus, a descriptive and qualitative analysis of the retrieved data 
was conducted. Main findings, as well as p-values and β-values, partial r- 
values, partial η2, odds ratios (OR), hazard ratios (HR), risk rations (RR) 
or standardized incidence rates (SIR) are presented if available. Based on 
a bio-psycho-social conception, risk factors were group as either ‘so-
matic’ (including type of anti-cancer therapy, cancer type, cancer 
symptoms, cancer stage, comorbidities, metastases, physical functioning 
or pain), ‘sociodemographic’ (age, sex, ethnicity), ‘social’ (socioeconomic 
status, relationship status, educational level, level of social support), or 
‘psychological’ factors (pre-existing mental health problems, personality 
factors, disease awareness, health behavior, coping behavior). Studies 
may contain several different risk factors. 

Results 

The initial database search resulted in a total number of 1308 
studies, the updated search yielded another 528 potential studies and 

the manual search of the reference lists of these studies and previous 
reviews resulted in further 174 eligible studies. Of these 2010 studies, 
1781 were excluded after title abstract screening. Thus, a total of 229 
articles were then assessed by a full-text review and among these, 40 
articles fulfilled the inclusion criteria and were included in this review. 
The selection process is illustrated in Fig. 1. 

Study characteristics 

The included 40 studies consisted of 16 cross-sectional studies with a 
total of 34,436 patients and 24 longitudinal studies with a total of 
445,241 patients. Of the cross-sectional studies, two studies were based 
on chart-diagnoses, eleven studies used questionnaire-based assessment 
two studies combined questionnaires and structured interviews and one 
study was based on structured interviews solely. The longitudinal 
studies included four studies with chart-based diagnoses, 19 studies 
using questionnaire data and one interview study. Generally, the most 
frequently used questionnaire was the HADS (n = 10; 33.3%), followed 
by the CES-D (7; 23.3%) and the BDI (n = 2; 6.7%). In three of four 
interview-based studies the SCID was applied and in one study the MINI. 
Overall, most studies were of high (n = 27; 67.5%) and moderate (n =
13; 31.5%) quality (Fig. 2). 

Risk factors 

Across all included studies, a total of 156 different factors was 
described and were clustered into four bio-psycho-social domains: n =
45 factors (28.8%) belonged to the group of somatic, n = 45 (28.8%) to 
psychological, n = 36 (23.1%) to social and n = 30 (19.2%) to 

Fig. 1. Flow-diagram study selection process.  

Fig. 2. Clustered percentage of assessed associated and risk factors 
with depression. 
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Table 1 
Risk of depression – cross sectional studies N = 16.  

Author Cancer Types population Study design Assessment Study 
quality 

Risk of depression 

Bektas et al. [3] Gastrointestinal  
(n = 335) 

Cross sectional HADS moderate female gender (p = .004) 
lower educational level (p = .003) 
single (p = .04) 
metastasis (p < .001) 
disease awareness (p = .006) 

Bouras et al. [4] Oesophageal-gastric  
(n = 1029) 

Cohort cross sectional 
After 2 years 

Chart based High younger age (OR=0.97)  
complications (OR=2.4; p < .001) 
psychiatric history (OR=6.7; p < .001)  
postoperative symptoms (OR=1.8; p = .008) 

Chambers et al. [9] Prostate  
(n = 189) 

Cohort study 
4 months after diagnosis 

HADS 
QoL 

Moderate younger age (β=− 0.22; p < .05) 
urinary bother (β=− 0.23; p < .01) 
bowel bother (β=0.20; p < .05) 
masculine self-esteem (β=− 0.35; p < .001) 

Choi and Park [13] Mixed survivors  
(n = 1163) 

Cross sectional Single item question Moderate female gender (OR=2.1) 
low monthly income (OR=1.8) 
smoking (OR=1.7) 
poor subjective health status (OR=3.6) 
chronic disease (OR=1.7) 

Han et al. [21] Esophageal  
(n = 330) 

Cohort Study 
(1–5 years after 
diagnosis) 

CES-D High hopelessness (β=0.97; p < .001) 
caregiver depression (β=0.46; p < .001) 
caregiver hopelessness (β=0.39; p < .001) 
stage of cancer (β=0.86; p = .03) 
disease awareness (β=0.77; p = .006) 

Hartung et al. [23] Mixed 
(n = 4020) 

14 months after diagnosis PHQ High middle aged (p < .001) 
unemployed (p < .001) 
single patients (p < .001) 
patients in cancer rehabilitation (p < .001) 
chemotherapy (p < .001) 
metastasis and/or stage IV cancer (p < .001) 
******* 
higher depression than general population (OR=5.4) 
highest prevalence: brain, thyroid, pancreas cancer 

Hassan et al. [24] Breast  
(n = 205) 

Cohort study HADS High being single (OR=3.7; p = .01) 
lower financial status (OR=2.8; p < .001) 

Hong and Tian [25] Mixed  
(n = 1217) 

Two week after diagnosis HADS High lower performance status (β=2.06; p < .001)  
pain (β=1.33; p < .001).  
age (β=0.07; p < .001)  
lower education (β=− 0.814; p < .001) 

Ladaninejad et al.  
[30] 

Mixed  
(n = 200) 

Cross-sectional GDS Moderate being widowed (p = .025) 
less contact with relatives (p = .05) 
lower income (p = .021) 
comorbidities (respiratory, diabetes) (p = .040 
− 0.044) 
pain (p = .001) 
cancer type (colon) (p = .007) 

Lee et al. [33] Head and neck (n = 113) 
Lung (n = 104) 

Cross sectional MINI Moderate Head & neck 
history of self-harm (OR=11.91; p = .020) 
lower education (OR=1.29; p = .002) 
Lung 
adverse life events (OR=2.78; p = .001) 
pre-existing anxiety (OR=1.18; p = .01) 

Lima et al. [35] Mixed  
(n = 1385) 

Cross sectional SCID Moderate female gender (p < .001) 
previous psychiatric history (p < .001) 
previous psychological care (p = .004) 

Rieke et al. [46] Head and neck  
(n = 3533) 

Cross sectional Medicare chart (ICD- 
9) 

High female gender (OR=1.6; p < .001) 
higher age (OR=1.5; p = .012) 
RT treatment (OR=1.9; p < .001) 
distant cancer stage (OR=1.7; p = .032) 

Shahedah et al. [51] Lung 
(n = 103) 

Cross-sectional CES-D Moderate being single (η2=0.14; p = .001) 
lower physical functioning (η2=0.24; p = .001) 
reduced religiosity (η2=0.07; p = .023) 

Tojal and Costa [55] Breast  
(n = 150) 

Cohort study BDI, 
Mini mental 

High helplessness/hopelessness (β=0.30; p = .005) 
anxious preoccupation (β=0.37; p < .001) 
fighting spirit (β=− 0.17; p = .052)  
cognitive avoidance (β=0.15; p = .04) 

Walker et al. [57] Mixed  
(n = 21,151) 

Cohort study HADS  
SCID 

High younger age (OR=1.03–1.3) 
female gender (OR=1.4–1.5)  
first year after diagnosis (OR=1.5) 
social deprivation (OR=2.2–11.0) 
**** 
73% of depressed patients without psych. treatment 

Wu et al. [59] Lung  
(n = 194) 

Cohort Study 
After Diagnosis 

SDS 
GHQ 

Moderate higher age (p = .04) 
female gender (p = .002) 
being single (p < .001) 
being religious (p = .041) 
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sociodemographic factors (Tables 1 and 2). 
The different studies had different research goals - meaning that not 

all studies assessed all these bio-psycho-social factors. While socio-
demographic factors and main somatic factors (cancer stage, treatment, 
main symptoms and comorbidities) were accounted for in all included 
studies, this was not done for pre-existing depression or more specific 
factors such as pain, socioeconomic strain, psychological predictors or 
aspects of social support. To give an accurate estimation of influential 
factors, the number of studies that included the specific predictor was 
used as numerator to calculate the percentage in which significant as-
sociations were found with depression. Pain for example was only 
specifically included in seven studies [2,5,15,25,30,33,43] of which four 
studies [2,25,30,43] reported a significant association, meaning that 
pain was identified as a significant predictor for depression in 57.1% (i. 
e., 4/7) of all studies that investigated this association. A summary of the 
main associated factors is presented in Table 3. 

Sociodemographic factors 

Age was investigated as a predictor for depression in all included 
studies. While 17 studies reported a significant association of age with 
depression, the results were inconclusive: seven studies indicated that 
younger cancer patients showed more depressive symptoms than older 
patients [4,9,11,18,39,57,60], two studies found middle aged patients 
to be most affected by depression [10,23] and another eight studies 
reported that older patients showed more depression than younger pa-
tients [12,25,27,32,41,42,46,59]. 

For gender on the other hand, the results were more clearly: all (9/ 
40) studies that reported a significant association between sex and 
depression found women to be more prone to depression than men with 
odds ratios between 1.6 and 2.1 [3,13,18,22,32,35,46,57,59]. 

The patient’s ethnicity was investigated in eleven studies. Four 
studies (36.4%) indicated a potential association of the patients’ 
ethnicity and depression. However, the results were ambiguous: While 
Manne et al. [39] found white patients to have higher depression scores 
than patients from other ethnicities and Ravi et al. [42] found black 
patients to be less at risk for depression (HR=0.79) than white patients, 
Erim et al. [19] reported a higher risk for depression for African 
American patients and Parajuli et al. [41] for ethnicities other than 
Caucasian or African American. 

Somatic factors 

Somatic factors associated with depression were investigated in all 
included studies. A total of 48 different somatic factors were identified 
(i.e., >1 risk factor for most studies), which included type of anti-cancer 
therapy, cancer type, cancer and treatment symptoms, cancer stage, 
comorbidities, metastases, pain and physical functioning. 

Eight of 11 studies reported statistically significant associations of 
different cancer and treatment-related symptoms (e.g., fatigue, post- 
operative symptoms, erectile dysfunction, urinary incontinence) with 
higher levels of depression [2,4,9,12,15,42,43,47]. Patients with 
comorbidities and other chronic conditions were found to be consis-
tently more at risk for depressions (up to 1.7-times) than patients 
without those other health issues in nine of fifteen studies [12,13,19,22, 
30,37,41,42,60]. Worse cancer stage and metastases were associated 
with higher rates of depression across different cancer types in five 
studies [3,21,23,46,61]. 

Similar results were found for presence of pain, which was associated 
with a 2.7-times increased risk for depression in four studies [2,25,30, 
43], whereas no significant association was found in three other studies. 
The association of type of cancer treatment and depression was inves-
tigated in 28 studies, of which eight studies found a significant 

association. Overall, Chang et al. [10] reported increased odds for 
depression associated with all types of adjuvant therapies. However, 
Rieke et al. [46] reported an almost two-fold increased risk for depres-
sion amongst patients with head-and-neck cancer, while Chen et al. [12] 
even reported lower depression scores associated with radiotherapy in a 
sample of breast cancer patients. Chemotherapy was associated with 
higher depression rates in two samples [18,48] and one study found an 
association with the type of surgery in breast cancer patients [15]. 
Regardless of specific type of therapy, “definitive” therapies were 
associated with lower levels of depression than patients undergoing 
watch and wait therapy [42]. Lower physical status and physical func-
tioning was associated with depression in eight of ten studies [13,25,27, 
31,36,39,41,51]. 

Social factors 

The influence of the socioeconomic status and educational level was 
investigated in a large body of studies (37/40). A lower educational level 
was consistently associated with depression in six of 30 studies [3,12,22, 
25,33,37], while socioeconomic factors were associated with depression 
in ten of 25 studies, including unemployment or sickness-related 
absenteeism [11,19,23,48] as well as financial difficulties and lower 
income [2,11,13,24,30,42]. 

The role of interpersonal relationships was investigated in 29 studies, 
of which 12 reported significant associations: patients without intimate 
partnership were consistently found to be more depression than patients 
in partnerships with an up to 4-times increased risk for depression [3,11, 
12,22–24,30,37,41,42,51,59]. In accordance, social deprivation, lower 
social support and / or distressed caregivers and family were also 
consistently associated with depression and emotional distress [2,5,7, 
15,21,30,39,57]. 

Psychological factors 

The psychological factors for depression could be clustered into five 
subdomains: pre-existing mental health problems, personality factors, 
disease awareness, health behavior and coping behavior. 

A consistent body of literature linked previously existing mental 
health problems to increased levels of depression amongst all types of 
cancer patients. Pre-existing depression was identified as a significant 
predictor for depression in cancer patients in all thirteen studies which 
investigated the association with up to 6.7-times increased odds ratios 
[4,5,7,11,15,19,27,33,35,43,47,48,52]. Other psychopathological pre-
dictors included anxiety [5,15,52,55], feelings of hopelessness [21,55], 
reduced emotional functioning [12,27,43], stressful life events [7,48] or 
worries [36]. 

Also, all ten studies which assessed personality factors reported 
significant associations with patients’ depression: optimism [31], a 
fighting spirit [55], masculine self-esteem [9] and agreeableness [15] 
were associated with lower levels of depression. On the other hand, 
several studies found an association of neuroticism [15,27,36,52], or 
rumination [31] with increased levels of depression. As for spirituality, 
Avis et al. [2] and Shahedah et al. [51] found reduced levels of 
depression in cancer patients with higher spirituality, while Wu et al. 
[59] reported a higher prevalence of depression amongst patients with 
lung cancer who held a religious or spiritual understanding of life than 
participants with secular beliefs. 

Significant associations of worse general health behavior (i.e., less 
exercising or smoking) with worse depression scores was found in three 
of nine studies [12,13,19]. Four of five studies that investigated coping 
behavior found a significant association with depression. While passive 
[2], avoidant [55], negative and less emotionally expressive [39] coping 
behaviors were associated with higher depression scores, restfulness 

HADS=Hospital Anxiety and Depression Scale; QoL=Quality of Life; PHQ=Patient Health Questionnaire; GDS=Geriatric depression scale;. 
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Table 2 
Risk of depression – longitudinal studies N = 24.  

Author Cancer Types population Study design 
longitudinal 

Assessment Study 
quality 

Risk of depression 

Avis et al. [2] Breast  
(n = 653) 

Longitudinal  
after diagnosis up to 18 
moths 

BDI High pain (p < .001) 
vasomotor symptoms (p = .01) 
higher social support (p = .005) 
spirituality (p < .001) 
passive coping (p < .001) 
illness intrusiveness (p < .001) 
financial difficulties (p < .001) 

Buchmann et al. [5] Head and neck  
(n = 89) 

Longitudinal  
1–8 months 

DT Moderate emotional concerns/anxiety (OR=15.2; p = .01) 
history of depression (OR=8.3; p = .001) 
family problems (OR=4.0; p = .055) 

Burgess et al. [7] Breast  
(n = 170) 

Longitudinal 
1–5 years 

SCID High history of depression/treatment (OR=1.9; p < .01) 
lack of relationship (OR=1.7; p < .01) 
stressful life (OR=1.5; p < .01) 

Chang et al. [10] Breast  
(n = 36,586) 

Longitudinal 
Up to 6 years 

Chart-based 
(ICD-9) 

High all adjuvant therapies (chemo-radio-therapy, tamoxifen 
et al.) (OR=1.4 − 1.5; p < .01) 
middle age (HR=1.3; p = .001) 

Chen et al. [12] Breast  
(n = 1389) 

Cohort study 
Longitudinal 

CES-D  
QoL 

High higher age (p = .04) 
widowed/single (p = .006) 
lower income (p < .001) 
lower educational level (p = .006) 
menopausal symptoms (p < .001) 
comorbidities (p < .001) 
lower exercise (p = .009) 
lower QoL (p < .001) 
no radiotherapy (p = .004) 

Den Oudsten et al.  
[15] 

Breast  
(n = 223) 

Longitudinal 
1–12 months 

CES-D, STAI 
Psychosocial 
scales 

High previous depressive symptoms (β=0.52; p < .001) 
fatigue (β=0.49; p < .001) 
trait anxiety (β=0.33; p < .001) 
social support (β=− 0.22; p = .008) 
neuroticism (β=0.22; p = .020) 
type of surgery (β=− 0.21; p = .017) 
restfulness (β=− 0.16; p = .032) 
agreeableness (β=− 0.16; p = .047) 

Enns et al. [18] Mixed  
(n = 480) 

Longitudinal 
0–12 months 

DT 
PSScan 

Moderate Continuous distress: 
female gender (OR=2.1; p < .05) 
chemotherapy (OR=1.9; p < .05) 
younger age (OR=1.8; p < .05) 
Higher depression: 
chemotherapy (OR=2.2; p < .05) 

Erim et al. [19] Prostate  
(n = 805) 

Longitudinal SF-12 High African American race (OR=1.33; p < .05) 
unemployment (OR=1.02; p < .05) 
low income (OR=1.57; p < .05) 
past depressive episodes (OR=2.44 - 4.37; p < .01) 
comorbidities (OR=1.59; p < .01) 
treatment decisional regret (OR=3.31; p < .01) 
lower age (OR=1.02; p < .05) 
non-adherence with exercise recommendations (OR=1.49; 
p < .01) 

Hulbert-Williams 
et al. [27] 

Mixed  
(n = 160) 

Longitudinal 
1–6 months 

HADS High previous depression (β=0.51 to 0.56; p < .01) 
mental HS (β=0.11; p < .05) 
neuroticism (β=0.09; p < .05) 
QoL (β=− 0.08 to − 0.09; p < .05) 
physical HS (β=− 0.07; p < .05) 
age (β=0.06; p < .05) 

Lam et al. [31] Breast  
(n = 228) 

Longitudinal 
1–12 months 

HADS High physical symptom distress (OR=12.3–41.1; p < .001) 
optimism (OR=1.5–2.3; p < .01) 
rumination (OR=1.2–1.4; p < .05) 

Lee et al. [32] Mixed  
(n = 302,488) 

Longitudinal 
5 years 

Chart-based 
(ICD-9) 

High lung Cancer 
older age (>60) (p < .05) 
female (p < .05) 

Chen et al. [11] Head and neck  
(n = 40) 

Longitudinal 
Pre-RT 
Follow-up 

HADS/ 
BDI 

Moderate previous depression (p < .001) 
younger age (<55 years) (p = .03) 
single/divorced (p = .01) 
living alone (p < .01) 
being employed (p < .05) 

Hao et al. [22] Glioma 
(n = 190) 

Longitudinal  
36 months 

HADS /SDS  lower education (OR=1.96; p = .042) 
being single, divorced, or widowed (OR=3.21; p = .001) 
comorbidities (OR=5.28; p = .028) 
female gender (OR=2.10; p = .038) 

Lo-Fo-Wong et al.  
[36] 

Breast  
(n = 746) 

Longitudinal 
1–15 months 

DT High risk for chronic clinical distress: 
lack of muscle strength (OR=1.8; p < .05) 
lower life satisfaction (OR=1.3; p < .05) 

(continued on next page) 

D. Riedl and G. Schüßler                                                                                                                                                                                                                      



Translational Oncology 16 (2022) 101328

6

[15] was associated with lower depression. 
Disease awareness was significantly associated with depression in 

both studies which included this risk factor. However, results were 
inconsistent: while diseases awareness was positively correlated to the 
patients’ depression score and identified as the largest contributor to 
patients’ feelings of hopelessness in Chinese patients with esophageal 
cancer [21], in another study Turkish patients with gastrointestinal 
cancers who did not know their disease reported higher depression than 
patients who knew their disease [3]. 

Discussion 

Depression is increasingly recognized as important comorbidity in 
the treatment of individuals with cancer [45]. International panels have 

indicated that screening for and treating depression should be integrated 
in cancer care (e.g. [1]). Since different diagnostic criteria for depression 
(ICD-10, DSM-IV) may lead to in differences in prevalence rates, the 
broader approach of a „depressive spectrum disorder“ [8] or „clinical 
depressive syndrome“ [45] would allow a better comparability of 
epidemiological data. 

In this study, the diagnosis of „clinical depressive syndrome“ was 
based on chart diagnoses, standardized questionnaires (mainly HADS, 
CES-D and BDI) and interviews (mainly SCID). The pros and cons of 
different assessments are widely discussed [40]. The most problematic 
type of assessments are chart-based diagnoses, which may be prone to 
underreporting. In our review, the largest study on cancer mortality 
associated with depression [62], reported a prevalence of a comorbid 
depression in only 4.7% of the included cancer patients – a prevalence 

Table 2 (continued ) 

Author Cancer Types population Study design 
longitudinal 

Assessment Study 
quality 

Risk of depression 

cancer worries (OR=1.4; p < .05) 
neuroticism (OR=1.1; p < .05) 

Lu et al. [37] Mixed  
(n = 1056) 

Longitudinal  
Up to 15 years 

CES-D  comorbidities (OR=2.00; p < .001) 
lower education (OR=1.93; p = .004) 
being single (OR=1.51; p = .013) 
female gender (OR=1.45; p = .005) 

Manne et al. [39] Gynecological 
(n = 113) 

Longitudinal 
1–9 month 

BDI High younger age (part. r=− 0.33; p = .001) 
white ethnicity (part. r = 0.26; p = .009) 
previous psych. problems (part. r = 0.34; p = .001) 
less social support (part. r = 0.20; p = .046) 
less emotional expressiveness (part.r=− 0.29; p = .004) 
less positive reappraisal (part. r=− 0.39; p < .001) 
physical impairment (part. r = 0.20; p = .034) 
physical disability (part. r = 0.45; p < .001) 

Parajuli et al. [41] Mixed  
(n = 1799)  

CES-D  comorbidities (b = 0.22; p < .001 
functional disability (b = 0.23; p < .001) 
higher age (b = 0.01; p < .001) 
ethnicity other than Caucasian or African American (b =
0.53; p < .001) 
being single, divorced, or widowed (b = 0.07–0.24; p <
.001) 

Ravi et al. [42] Prostate >65 years 
(n = 50,856) 

Longitudinal Chart based (ICD- 
9) 

High higher risk: 
urinary incontinence (HR=1.5; p < .001) 
older age (>75) (HR=1.3; p < .001) 
comorbidities (HR=1.2–1.6; p < .001) 
rural environment (HR=1.1; p < .001) 
being single, divorced or widowed (HR=1.1; p < .001) 
lower risk: 
black ethnicity (HR=0.8; p < .001) 
higher incomes status (HR=0.9; p < .001) 
definitive therapy (HR=0.9; p < .001) 
erectile dysfunction (HR=0.9; p < .001) 

Recklitis et al. [43] Prostate survivors 
(n = 693) 

Longitudinal  
3–8 years after diagnosis 

GDS-15  
BDI 

High Increased risk for suicidal ideation: 
disabled (OR=3.9; p < .05) 
frequent pain (OR=2.7; p < .05) 
lower subjective mental health (OR=1.1; p < .001) 
less hormone-related symptoms (OR=1.02; p < .005) 

Robbertz et al. [47] CLL 
(n = 106) 

Longitudinal PHQ-9  previous depression (β=0.33; p < .01) 
fatigue (β=0.30; p < .01) 
adverse life events (β=0.19; p = .02) 

Saboonchi et al. [48] Breast  
(n = 715) 

Longitudinal after 
surgery 1 year 

HADS High previous depression (OR=7.8–11.6) 
adverse life events (OR=2.3–3.5) 
sickness absence (OR=1.1–2.1) 
post-OP chemotherapy (OR=1.1–1.6) 

Stafford et al. [52] Breast & Gynecological (n 
= 105) 

Longitudinal  
2 years 

HADS 
CES-D 

High previous depression/anxiety (β=0.31; p < .01) 
neuroticism (β=0.27–0.31; p = .04–0.008) 

Yang et al. [60] Breast  
(n = 40,849 invasive) 
(n = 4402 in situ) 

Cohort 
Longitudinal  
7,5 years 

Chart-based (ICD- 
10) 

High invasive breast cancer (SIR=1.6) 
younger age (HR=2.5–3.0) 
comorbidities (HR=1.4) 
positive lymph nodes (HR=1.3) 
***** 
Development over time: 
1st year invasive (SIR=1.8–2.5) 
2nd year invasive (SIR=2.0) 
2–5th year invasive (SIR=1.3) 

Yu et al. [61] Gastric  
(n = 300) 

Longitudinal 
3 months - 4 years 

DSI High higher tumor stage (p < .001) 
operable tumor (p = .03)  
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rate comparable to the general population [49]! Generally speaking, 
clinical interviews and questionnaire may be more valid and yield in 
more comparable results [45], if reliable and clinically relevant cut-offs 
are applied for the questionnaires. 

Self-care (or neglect of it), maladaptive coping [50] and higher risk 
behavior (nicotine and drugs, life style) of individuals, but also problems 
in the medical systems play an important role in the emergence of 
depression [54] as with all severe and / or chronical physical diseases. In 
this review, we clustered the associated factors with depression in can-
cer into major domains according to the bio-psycho-social model of 
medicine [17]. 

Due to the heterogeneous nature of the studies included in this re-
view (i.e., different forms of cancer and study design, assessment 
methods, statistical methods (non-) reported results) a quantitative 
meta-analysis was not applicable. Thus, a descriptive review for cross- 
sectional and longitudinal studies with all inherent limitations has 
been conducted. However, including a total number of 479,677 patients, 
the results of our review are still quite conclusive. 

Generally speaking, most consistent associations with depression 
were found for previous (lifetime) depression, with an up to 6.7-times 
increased risk for depression in cancer patients. In a representative 
study, Mallet et al. [38] found that participants with a history of mental 
disorders were at higher risk to develop an emotional disorder after 
cancer diagnosis, while participants without previous mental disorders 
showed no elevated risks. However, in our sample only thirteen of the 40 
included studies had investigated previous depression. The prevalence 
rates of the studies probably underreport the real dimension of previous 
depressive symptoms (about > 10% of cancer patient in the studies) due 
to methodological problems since some studies only accounted depres-
sion if pre-cancer anti-depressive drug therapy was given. 

Another methodological challenge is the assessment of suicidal 
ideation as a substitute for depressive symptomatology. While suicidal 
ideation is often a symptom of depression, it is not solely found in 
depressive individuals. Therefore, the majority of studies concerning 

cancer and suicidal ideation were not included. A recent review on this 
matter identified pain, chronic conditions, depression and distress, so-
cioeconomic status and marital status as risk factors for suicidal ideation 
[29]. 

Apart from depressive symptoms, other psychological factors show a 
clear association with depression too if taken into account. Personality 
factors can be risk factors (e.g., neuroticism) as well as protective factor 
(e.g., optimism, fighting spirit), or the other way round missing opti-
mism was a risk factor for depression. 

Generally, the methodological problems in investigating personality 
factors in cancer patients (reliability, validity) are paramount: What is 
state – what is trait? 

In terms of the identified sociodemographic variables, contradicting 
results were found for age as an associated factor, with some studies 
indicating an increased risk for younger patients, while other studies 
found older patients to be more at risk for depression. This is in line with 
previous publications, which found no or at most small associations of 
age and depression in cancer patients [40,58]. Since age-dependent 
challenges are highly dependent of the varying age-related social con-
texts, the impact of cancer on the individual are unique and may lead to 
the inconsistent findings. Female gender on the other hand was consis-
tently identified as an associated factor for depression amongst all 
studies. However, female gender is generally an unspecific risk factor for 
depression with 50% increased prevalence rates in the general popula-
tion than for males [49]. Thus, this finding may be understood as 
confirmation on general gender difference in depression rather than 
cancer-specific findings. 

For the somato-medical factors, only few cancer entities show a 
significant elevated risk for depression, especially head and neck cancer. 
Higher cancer stages (metastasis) bear a certain risk for depression, but 
not for the majority of the studies. Depression is not an invariable 
consequence of advanced cancer, but advanced cancer has an elevated 
risk. The importance of cancer stage and prognosis for depression, 
however, might be overstated [40]. 

The highest somatic association with depression are disease related 
comorbidities, cancer-related symptom burden and pain. These factors 
are well-known, and previous studies have shown a higher burden of 
symptoms (pain, fatigue) as a risk factor for depression in hospitalized 
patients with cancer [6]. This is in accordance with other chronic or 
life-threatening diseases [28,54]. On the other hand, oncological ther-
apies (chemotherapy, radiotherapy and biological therapy) were not 
associated with an enhance risk for depression in the majority of studies. 
In a systematic review of predictors of emotional distress after cancer 
diagnoses, Cook et al. [14] found that only psychological factors (i.e., 
distress and neuroticism) consistently predicted long-form distress, 
whereas tumor characteristics and treatment forms did not. 

Social factors and the socio-economic status (SES) play a prominent 
for all psychiatric diseases and have been discussed as a risk factor for all 
major diseases [26]. In our sample, eleven studies found the SES to be 
frequently and a significantly associated with depression. The absence of 
a (good) relationship and impaired social support are general risk fac-
tors. A supportive relationship is a fundamental beneficial health factor 
while missing relationships and lower social support are general risk 
factors [53,56]. We found that SES and social support (if accounted) are 
unequivocal significant factor associated with depression in cancer pa-
tients. According to Gariépy et al. [20], (missing) social support is a key 
element for depression. The interdependency of interpersonal (family--
caregiver) relationship and depression is well known. Our findings are 
also in line with a previous review of risk factors for depression in a 
subgroup of cancer patients receiving chemotherapy [58], which re-
ported that among 43 included studies, only social support, perceived 
stress and self-efficacy were constantly associated with depression. 
Disease- and treatment-related factors or physiological conditions on the 
other hand showed unequivocal associations with depression. 

One limitation of the present study is that to our knowledge so far, no 
comprehensive overview of the risk factors for depression in cancer 

Table 3 
Factors associated with depression.  

Domain Risk factor No. 
investigated 

+ ~ – 

Sociodemographic 
factors 

Ethnicity (Caucasian) 11 / 40 2 7 2  

Gender (female) 40 / 40 9 31 0  
Age (older) 36 / 40 8 19 7 

Somatic factors cancer treatment 23 / 40 8 15 0  
cancer type 16 / 40 3 13 0  
cancer symptoms 11 / 40 8 3 0  
cancer stage 23 / 40 4 19 0  
comorbidities 15 / 40 9 6 0  
metastases 8 / 40 4 4 0  
pain 7 / 40 4 3 0  
physical functioning 10 / 40 8 2 0 

Social factors educational level 
(lower) 

30 / 40 6 24 0  

relationship status 
(single / separated / 
widowed) 

29 / 40 12 17 0  

socioeconomic status 
(lower) 

25 / 40 10 15 0  

level of social support 12 / 40 8 4 0 
Psychological factors previous depression 13 / 40 13 0 0  

psychological / 
psychiatric history 

20 / 40 13 7 0  

personality factors 
(introverted) 

10 / 40 9 0 1  

disease awareness 2 / 40 1 0 1  
health behavior (worse) 9 / 40 3 6 0  
coping behavior 
(passive) 

5 / 40 4 1 0 

+ positive association; ~ no association; - negative association; reference value 
for risk factor in parentheses. 
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patients had been presented. Thus, we did not pre-specify risk factors of 
interest, but rather chose a broad and inclusive approach to avoid bias 
during data selection and interpretation. Also, it was not the primary 
aim of the initial literature research to identify risk factors, but rather 
prevalence rates of depression amongst cancer patients. However, due to 
the large body of studies we consider the results of our review as quite 
conclusive. 

In conclusion: psychosocial factors are significantly associated with 
depression in cancer patients! Since depression may strongly influence 
the course of the cancer treatment and disease itself, the risk of 
depression should be evaluated in every patient: previous depression 
(lifetime) and social support should be an integral part of every medical 
(oncological) anamnesis as a base for doctor-patient relationship [44]. 
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mental disorders after cancer diagnosis and cancer-specific mortality: a nationwide 
cohort study, Ann. Oncol. 28 (8) (2017) 1964–1969. 

D. Riedl and G. Schüßler                                                                                                                                                                                                                      

http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0044
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0044
https://doi.org/10.13109/zptm.2021.67.Oa11
https://doi.org/10.13109/zptm.2021.67.Oa11
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0046
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0047
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0048
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0049
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0050
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0051
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0052
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0053
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0053
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0053
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0054
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0054
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0054
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0054
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0055
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0055
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0056
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0056
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0057
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0057
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0057
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0057
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0058
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0058
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0058
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0059
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0059
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0059
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0059
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0060
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0060
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0060
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0061
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0061
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0061
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0062
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0062
http://refhub.elsevier.com/S1936-5233(21)00319-3/sbref0062

	Factors associated with and risk factors for depression in cancer patients – A systematic literature review
	Background
	Methods
	Search strategy
	Inclusion criteria
	Quality assessment
	Data synthesis

	Results
	Study characteristics
	Risk factors
	Sociodemographic factors
	Somatic factors
	Social factors
	Psychological factors

	Discussion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	References


