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Abstract
Purpose This systematic review aims to identify the risk factors for depression in cancer patients undergoing chemotherapy.
Methods Eight electronic databases were searched from inception of the databases established until August 2017. References for
the included studies were retrieved by manual searching. The quality of the eligible studies was appraised by two persons using
the 11-item checklist of the Agency for Healthcare Research and Quality (AHRQ).
Results Among 5988 potentially relevant articles, 43 studies were eligible, with 17 studies of high quality and 25 studies of
moderate quality. A total of 65 factors were extracted, including sociodemographic characteristics (n = 20), physiological con-
dition (n = 20), disease and treatment (n = 12), and psychosocial factors (n = 13). Only social support, anxiety, perceived stress,
and self-efficacy were found to be consistently associated with depression in cancer patients. There is not enough evidence to
support the link between the other 61 factors and depression in cancer patients undergoing chemotherapy.
Conclusions This review suggests that the development of depression programs should take social support, anxiety, perceived
stress, and self-efficacy into account. More original studies with rigorous design are necessary to further confirm those 61
inconclusive risk factors for depression in cancer patients receiving chemotherapy.
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Introduction

Chemotherapy is a common adjuvant treatment for cancer.
However, it is also a stressor that can lead to psychological
problems in cancer patients [1]. Compared to patients who
have not received chemotherapy, cancer patients undergoing
chemotherapy are prone to depression [2]. It has been reported
that the incidence of depression is 16.8–45% [1, 3], and the
incidence of a major depressive disorder is 12–18% among
cancer patients undergoing chemotherapy [4]. Depression not
only significantly reduces quality of life [5], but can also in-
crease the rate of cancer recurrence [6] and the risk of death
[7]. Thus, it is important to explore the associated risk factors

for depression, which could help in the development of pro-
grams targeted at promoting psychological well-being.

Numerous studies have identified various associated risk fac-
tors for depression in cancer patients undergoing chemotherapy.
For example, Polikandrioti et al. indicated that older patients
experience higher levels of depression than younger patients
[8]. However, other studies have indicated that age does not have
an impact on depression [1, 9]. Similarly, a number of studies
have found that females are more likely to experience depressive
symptoms than males [1, 3, 10]. However, other studies have
shown no significant correlation between depression and gender
[8, 11]. A number of articles have reported that fatigue and sleep
disorders were positively associated with depression [12].
However, fatigue and sleep disorders have not been demonstrat-
ed as a predictor of depression in regression analysis [13]. In
terms of the chemotherapy period, Farrel et al. found that depres-
sion levels in chemotherapy patients would rise during consecu-
tive stages of the therapeutic process [14]. Inversely, a prospec-
tive study indicated that patient depression peaked on the first
day of chemotherapy, subsided significantly at themidway point,
and then remained at similar levels until the last day of chemo-
therapy [1].Generally, the evidence for depression and associated
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factors is unclear. Thus, several authors have reviewed the risk
factors for depression in cancer patients in order to provide evi-
dence for related clinical research. For example, Haisfield-Wolfe
and colleagues conducted a systematic review of adult patients
with head and neck cancer [15]. Based on 52 studies published
between 1986 and 2008, they concluded that the main associated
factors for depression were patient characteristics, physical
symptoms, and treatment characteristics. Another systematic re-
view was related to risk factors and psychological adjustment in
patients with breast cancer, with depression as one of the depen-
dent variables [16]. This review identified a number of risk fac-
tors for depression, including income level, fatigue, extent of
social support, coping strategies, and optimism. Recently, a crit-
ical review focused on the prevalence of depression, risk factors,
and screening for depression in patients with cancer [17].
Involving 21 reviews/meta-analyses, this critical review found
that risk factors for depression were a family history of mood
disorders, personal psychiatric history, personality traits, a history
of stressful life events, loneliness, social isolation, low income,
lack of social support, cancer type, cancer stage, inflammation
factors, and medicines. These reviews greatly contributed to an
understanding of the factors associated with depression in cancer
patients, but none targeted cancer patients undergoing chemo-
therapy. Our systematic review, therefore, aims to identify the
associated factors for depression in cancer patients undergoing
chemotherapy, by synthesizing the results of existing papers.

Methods

The review protocol was registered on the PROSPERP (CRD
42016036619) (PROSPERO, 2016) [18]. The PRISMA
guidelines were used to guide this systematic review [19].

Selection criteria

Inclusion criteria

(1) Participants: patients were undergoing chemotherapy
with any type of cancer, aged 18 or above, and any pre-
vious treatments before chemotherapy.

(2) Exposure: the study reported one or more than one risk
factor for depression.

(3) Outcome: depression was assessed using standardized
instruments, such as the Hospital Anxiety and
Depression Scale-Depression subscale (HADS-D),
Hamilton Depression Scale (HAMD), Beck Depression
Inventory (BDI), and Self-Rating Depression Scale
(SDS).

(4) Study designs: cross-sectional survey, longitudinal study,
cohort study, and case-control study.

(5) Others: studies reported in English or Chinese.

Exclusion criteria

(1) Participants: chemotherapy cancer patients simulta-
neously receiving radiotherapy.

(2) Study designs: descriptive paper, reviews, and case
reports.

(3) Others: studies with duplicate data, deficient data, or un-
available full text.

Search strategy

An electronic search was performed for eligible articles in
eight databases: MEDLINE, EMBASE, PsycINFO,
Cochrane CENTRAL, EBSCO CINAHL, China National
Knowledge Infrastructure (CNKI), WanFang Data, and
Chinese Scientific and Technical Periodicals Database. All
searches were limited to include only literature published in
English or Chinese from inception to 20 August 2017. The
search strategies were tailored to each database. For example,
the search strategy for MEDLINE was as follows: exp.
neoplasms/or (neoplas* or cancer* or tumor* or tumor* or
onco* or malignan* or carcinoma* or adenocarcinoma*or
choriocarcinoma* or leukemia* or leukemia* or lymphoma*
or metastat* or sarcoma* or teratoma*).ab,ti.] and [exp.
depression/or (depression or depressions or depressive symp-
tom or symptom, depressive or symptoms, depressive or emo-
tional depression or depression, emotional or depressions,
emotional or emotional depressions).ab, ti.] and (exp
chemotherapy/or chemotherapy.ab, ti). In addition, the refer-
ences for the included studies were retrieved by manual
searching.

Study selection

After the duplicates were removed, the articles that were to be
considered for inclusion were screened by title and abstract.
The full text articles were then retrieved for eligibility consid-
eration. The study selection was independently conducted by
two reviewers (WSS and YQ), and a consensus was reached
by consulting with a third person (XHM).

Quality assessment

The 11-item checklist recommended by the Agency for
Healthcare Research and Quality (AHRQ) was adopted to
evaluate the quality of the studies that were included [19].
Each item was scored 0, 0, or 1, corresponding to the an-
swers of Bno,^ Bunclear,^ and Byes,^ respectively. In the
scoring system, a score of 8 to 11 suggests high quality; 4
to 7 indicates moderate quality; and 0 to 3 represents low
quality. The quality assessment was independently conduct-
ed by WSS and YQ.
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Data extraction

The data extraction encompassed study design, published de-
tails, participant, disease stage and type, stage of treatment,
instruments of depression, associated factors, depression
score, or the number of depression. When data were missed
or unclear, further details would be obtained by consulting the
authors. Any disagreement in the data extraction process was
negotiated between the two reviewers (WSS and YYQ), in
consultation with a third person (XHM).

Data synthesis

In this review, we conducted a qualitative analysis rather than
a statistical pooling of outcomes, because of the heterogeneity
in the clinical characteristics of the study designs and out-
comes. The risk factors for depression were synthesized by
collating the study designs and sample size in a narrative man-
ner. During the qualitative synthesis period, uncertainties were
clarified, and consensus was reached through regular research
team meetings.

Results

Study selection and quality assessment

First, the duplicates were discarded and a total of 5988 titles
and abstracts remained. Of these, 5807 articles were excluded
by screening the titles and abstracts; and 181 articles were
further reviewed using the full text. Finally, only 43 articles
were included in this systematic review. Study selection de-
tails are shown in Fig. 1.

The selected studies included 26 cross-sectional and 17
longitudinal studies. All employed questionnaires or scales
to collect data, and described the assessments undertaken for
quality assurance. Most studies listed clear inclusion and ex-
clusion criteria (n = 31), and reported the time period used for
identifying patients (n = 36). Nearly half of the studies indi-
cated consecutive subjects (n = 17), the rates of patient re-
sponse and study completion (n = 21), and patient exclusions
from analysis (n = 18). Only some studies reported confound-
ing assessment (n = 13), howmissing data were handled in the
analysis (n = 7), and the percentage of patients with incom-
plete data or follow-up (n = 11). Overall, most were of high
quality (n = 17) or moderate quality (n = 25).

Study characteristics

The 43 studies involved a total of 6151 participants, and had
been published during the period from 2004 to 2017. Among
these studies, 22 had been published in the past 5 years, while
21 had been published during the period from 2004 to 2012. A

total of 31 studies reported the study setting as a hospital (n =
20), clinic (n = 8), or cancer center (n = 3). Most of the studies
were conducted in Asia (n = 23) or Europe (n = 12).
Depression was assessed by HADS (n = 24), SDS (n = 12),
BDI-II (n = 3), Center for Epidemiological Studies-
Depression Scale (CES-D) (n = 3), Profile of Mood States-
Depression Subscale (POMS-D) (n = 1), or Geriatric
Depression Scale—the 15-item version (GDS-15) (n = 1). In
total, 64 factors were extracted from the 43 eligible studies,
which included sociodemographic characteristics (n = 20),
physiological condition (n = 20), disease and treatment (n =
12), and psychosocial factors (n = 12). Table 1 presents the
details of eligible study characteristics.

Sociodemographic factors

Among the 43 studies, 15 studies with 2330 participants re-
ported on the relationship between age and depression. Two
cross-sectional studies indicated that older adults were more
likely to suffer from depression, in comparison with younger
groups [8, 20]. However, another cross-sectional study indi-
cated that participants aged 35–50 were the most likely to
experience depression [21]. Another 12 studies did not iden-
tify any significant association between age and depression [1,
9–11, 13, 22–28].

The correlation between education level and depression
was explored by 12 studies with 2170 participants. Only five
studies, with 834 participants, found that patients with higher
education levels had a higher risk of depressive symptoms.
Three studies were of moderate quality [8, 11, 23], and two
were of high quality [13, 29]. The remaining seven studies
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Table 1 Eligible study characteristics

Study and country Design Cases Definition
of depression

Key findings Quality
assessment

Akechi et al. [13]
2012, Japan

Cross-sectional
study

211 HADS-D S: pain; education level.
NS: age; gender; marital status; living with others; employment status;

performance status; emetogenic level (moderate/high); numbness;
appetite loss; nausea; fatigue; sleep disturbance; alopecia.

High

Bergerot et al. [40]
2015, Brazil

Longitudinal
study

78 HADS-D S: chemotherapy period. High

Bergerot et al. [1]
2017, Brazil

Longitudinal
study

548 HADS-D S: gender; chemotherapy period.
NS: age; education level.

High

Chintamani et al. [31]
2011, India

Longitudinal
study

84 HADS-D S: type of family (joint family/nuclear family); chemotherapy cycles;
respond to chemotherapy (respond/no respond).

NS: occupation.

Moderate

Choi et al. [37] 2014,
Korea

Cross-sectional
study

168 CES-D S: severity of chemotherapy-induce alopecia (CIA) distress. Moderate

Chou et al. [39] 2017,
Taiwan

Longitudinal
study

62 POMS-D S: chemotherapy period; trends of tartrate-resistant acid phosphatase 5a
(TRACP5a); white blood cells (WBCs); number of monocyte.

NS: C-reactive protein (CRP); interleukin 6 (IL-6); interleukin 8 (IL-8).

Moderate

Dai et al. [41] 2017,
China

Longitudinal
study

139 HADS-D S: chemotherapy period. High

Decat et al. [42] 2011,
Brazil

Longitudinal
study

100 HADS-D S: chemotherapy period. Moderate

de Moor et al. [38]
2006, Italy

Cross-sectional
study

208 HADS-D S: restless legs syndrome (RLS). High

Duc et al. [3] 2017,
France

Cross-sectional
study

260 GDS-15 S: gender; effects of chemotherapy; nutritional status.
NS: education level; living alone; stage of cancers; type of treatment;

toxicity of chemotherapy.

High

Fagundes et al. [11]
2014, Brazil

Longitudinal
study

189 BDI-II S: education level.
NS: age; race; gender; marital status; cancer stage; treatment site;

duration of treatment; comorbidities.

Moderate

Farrell et al. [14] 2013,
English

Longitudinal
study

104 HADS-D S: chemotherapy period.
NS: nausea.

High

Faul et al. [22] 2011,
Spain

Cross-sectional
study

192 CES-D S: body mass index (BMI).
NS: age; gender; education level; ethnicity (Hispanic/non-Hispanic);

race (White/other); marital status; cancer stage; previously received
chemotherapy (yes/no); recent cancer surgery (yes/no); time prior to
treatment.

Moderate

Heinze et al. [30]
2010, Australia and
Germany

Longitudinal
study

282 BDI S: gender; psychiatric distress; periods of chemotherapy. High

Hipkins et al. [45]
2004, English

Longitudinal
study

57 HADS-D S: chemotherapy period; emotional support; anxiety. High

Jehn et al. [10] 2015,
Germany

Cross-sectional
study

59 HADS-D S: gender; cancer type;
NS: age; hemoglobin; number of prior chemotherapy lines; Karnofsky

index.

High

Jianhong et al. [34]
2011, China

Cross-sectional
study

213 SDS S: sleep disturbance; perceived stress. Moderate

Jianci [23] 2015,
China

Cross-sectional
study

180 SDS S: educational level; income status.
NS: age; gender; marital status; occupation; cancer stage.

Moderate

Jiangyan et al. [53]
2010, China

Cross-sectional
study

139 SDS S: coping strategy. Moderate

Jiayuan et al. [44]
2018, China

Longitudinal
study

88 SDS S: chemotherapy period. Moderate

Jihua et al. [49] 2012,
China

Cross-sectional
study

100 SDS S: extent of social support. Moderate

Kim et al. [36] 2016,
Korean

Cross-sectional
study

106 HADS-D S: fighting spirit; extent of social support; the neuropsychological
symptom clusters (included drowsiness, difficulty remembering,
sadness, distress, sleep disturbances, and fatigue); anxiety.

NS: the pain symptom clusters (included shortness of breath,
numbness/tingling, dry mouth, and pain); the gastrointestinal

Moderate
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Table 1 (continued)

Study and country Design Cases Definition
of depression

Key findings Quality
assessment

symptom clusters (included nausea, vomiting, and poor appetite);
hemoglobin.

Li and Yuan [12] 2011,
China

Cross-sectional
study

252 HADS-D S: fatigue. Moderate

Dehua et al. [32] 2016,
China

Cross-sectional
study

150 SDS S: fatigue. Moderate

Lijun et al. [20] 2011,
China

Cross-sectional
study

80 SDS S: age; extent of social support.
NS: gender; educational level.

Moderate

Mei (2008) China Cross-sectional
study

59 SDS S: age; gender. Moderate

Meihua et al. [28]
2004, China

Cross-sectional
study

80 SDS S: gender; sustaining pain; appetite.
NS: age; educational level; income status; family support; family history

of cancer.

Moderate

Meraner et al. [43]
2012, Austria

Longitudinal
study

21 HADS-D
and
HAMD

S: chemotherapy period. High

Mielcarek et al. [25]
2017, Poland

Longitudinal
study

106 HADS-D S: history of abortion; number of deliveries; concentration of cancer
antigen 125.

NS: marital status; education level; social status; place of residence; age;
general status; residual disease after surgery; intestinal stoma; duration
of surgical procedure in minutes; length of postoperative hospital stay;
chemotherapy period.

Moderate

Mills et al. [33] 2005,
America

Longitudinal
study

29 CES-D S: chemotherapy cycles; fatigue. Moderate

Ostacoli et al. [50]
2010, Italy

Cross-sectional
study

208 HADS-D S: restless legs syndrome (RLS). High

Ostacoli et al. [48]
2014, Italy

Cross-sectional
study

102 HADS-D NS: cancer type (soft tissue sarcomas/common tumor). High

Pandey et al. [26]
2006, India

Cross-sectional
study

117 HADS-D S: gender.
NS: age; income; religion; marital status; cancer type

(hematological/lympho-proliferative/solid tumor/myeloma); cancer
stage.

Moderate

Park and Yoon [9]
2013, Korea

Cross-sectional
study

200 BDI-II S: satisfaction of family support; frequency of sexual activity;
menopausal symptom; sexual function.

NS: age; length of chemotherapy; income status; cancer stage.

Moderate

Polat et al. [46] 2014,
Turkey

Longitudinal
study

50 HADS-D NS: chemotherapy period. High

Polikandrioti et al. [8]
2008, Greece

Cross-sectional
study

159 SDS S: age; occupation; educational level; nutrition; change in weight. Moderate

Quattropani et al. [27]
2017, Italy

Cross-sectional
study

80 HADS-D S: negative belief; anxiety.
NS: age; need to control thoughts; cognitive confidence; cognitive

self-consciousness; positive beliefs.

Low

Saini et al. [35] 2013,
Italy

Cross-sectional
study

153 HADS-D S: sleep disturbance; restless legs syndrome (RLS). High

Gruenigen et al. [47]
2006, America

Longitudinal
study

39 HADS-D S: cancer symptom severity; anxiety. High

Wen et al. [29] 2017,
China

Longitudinal
study

95 HADS-D S: education; extent of social support;
NS: chemotherapy period; efficacy of chemotherapy.

High

Xiaohong and Feng
[52] 2016, China

Cross-sectional
study

420 SDS S: self-efficacy; hope level. Moderate

Xiyuan and Biru [51]
2012, China

Cross-sectional
study

114 HADS-D S: self-efficacy. Moderate

Xu [24], 2014, China Cross-sectional
study

70 SDS S: cancer stage; chemotherapy period
NS: age; educational level; income status; marital status; cancer type

(small cell carcinoma/non-small cell carcinoma).

Moderate

HADS-D Hospital Anxiety and Depression Scale-Depression sub-scale, SDS Self-rating Depression Scale, CES-D Center for Epidemiological Studies-
Depression Scale, BDI Beck Depression Inventory, POMS-D Depressive symptom subscale of Profile of Mood States, GDS-15 Geriatric Depression
Scale-the 15-item version GDS-15

S The relationship between factor and depression is significant, NS The relationship between factor and depression is not significant
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found that education level did not have an impact on
depression.

In terms of gender, 11 studies explored the impact of gen-
der on depression in 2177 participants. Four studies with 1149
participants, including three studies of high quality and one
study of moderate quality, indicated that female participants
had experienced higher depression levels than male partici-
pants [1, 3, 10, 30]. However, another study, with 59 partici-
pants, found an inverse result [21, 26]. The remaining studies
showed no relationship between gender and depression [11,
13, 20, 22, 23].

Five moderate quality studies explored income status as an
independent variable for depression in 647 participants. Four
studies found no relationship between depression and income
[9, 24, 26, 28]. Only one study reported that Chinese cancer
patients with less than 1000 yuan in monthly income suffered
from severer depressive symptoms than those with more than
1000 yuan in annual income [23].

Four studies evaluated occupation as a risk factor for de-
pression. One study found that pensioners and homemakers
experienced higher depression levels than employees and
freelancers. However, another three studies did not reach the
same conclusion [13, 23, 31].

Additionally, one study showed that patients from nuclear
families suffered from higher depression levels, compared to
those from blended families [31]. Another study by Park and
Yoon revealed that breast cancer patients with more frequent
sexual activity had lower depression levels [9]. Indeed, other
sociodemographic factors, such as marital status [11, 13,
22–26], race [11, 22], religion [26], ethnicity (Hispanics/
non-Hispanics) [22], family history of cancer [28], history of
abortion (one or more/none) [25], treatment site (tertiary/pub-
lic) [11], living with others [13], living alone [3], social status
[25], place of residence [25], general status [25], and length of
postoperative hospital stay [25] did not identify any signifi-
cant relationship with depression.

Physiological factors

Four studies explored fatigue as a risk factor for depression in
642 participants. Three of these studies demonstrated that fa-
tigue was negatively related to depression in 431 participants
[12, 32, 33]. The other study, with 211 ambulatory cancer
patients, showed that fatigue was not significantly associated
with depression [13].

Two studies found that patients with inadequate nutritional
intake experienced higher levels of depression [3, 8].
Furthermore, participants with no weight change experienced
less depression [8], compared to those who had gained or lost
weight. Another two studies explored the impact of appetite
loss on depression in 291 participants. One study showed that
patients with appetite loss were significantly more likely to be
depressed [28]. The other indicated a borderline significant

relationship between appetite loss and depression. The author
suggested loss of appetite could be another indicator of clini-
cal depression [13].

Sleep disturbance was a listed risk factor for depression in
three studies that had a total of 577 participants. Two out of the
three studies, with 366 participants, provided evidence that
patients with a sleep disturbance had higher depression scores,
compared to patients without a sleep disturbance [34, 35].
However, when evaluating sleep disturbance as a variable in
a multivariate analysis, the third study showed that sleep dis-
turbance was not a significant factor [13].

Three studies with a total of 397 participants explored the
relationship between pain and depression. Two studies
showed that pain was positively associated with depression
in 291 participants [13, 28]. However, another study, with
106 participants, suggested that pain symptom clusters (in-
cluding shortness of breath, numbness/tingling, dry mouth,
and pain) did not impact depression [36].

Two studies explored the relationship between
chemotherapy-induced alopecia (CIA) and depression in 379
participants. One study of 168 breast cancer patients indicated
that patients with high CIA distress were more likely to be
depressed than a group with low CIA distress [37]. The other
study did not draw the same conclusion [13].

Two studies indicated that patients with restless leg syn-
drome (RLS) had severe depression, compared to those with-
out RLS [35, 38].

Two studies investigated serum inflammatory biomarkers.
One study found that the trends of tartrate-resistant acid phos-
phatase 5a (TRACP5a), white blood cells (WBCs), and the
number of monocytes, were significantly associated with de-
pression in 62 lung cancer patients [39]. The other study iden-
tified cancer antigen 125 levels as an indicator of depression
[38].

Three studies respectively reported that low sexual function
[9], a low body mass index (BMI) score [22], and menopausal
symptoms [9] were significantly associated with depression in
cancer patients undergoing chemotherapy.

Additionally, there is no significant association between
depression and certain factors, including nausea [13, 14],
numbness [13], emetogenic level (moderate/high) [13],
Karnofsky Performance Scale Index [10], gastrointestinal
symptom clusters (including nausea, vomiting, and poor ap-
petite), and hemoglobin levels [36].

Disease and treatment

Fourteen prospective studies investigated depression in
1561 cancer patients. Three studies [14, 33, 39], with a
total of 195 participants, demonstrated that depression
levels, or the number of patients with depression, would
climb during consecutive stages of the chemotherapy pro-
cess. Inversely, among 886 participants in four high
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quality studies and one moderate quality study, depression
levels declined during consecutive stages of the therapeutic
process [1, 40–43]. Jiayuan et al. further revealed that the
depression scores were highest on the first day of the
fourth cycle of chemotherapy [44]. Jane Hipkins followed
up on ovarian cancer patients undergoing chemotherapy,
and found that patients had higher depression levels at
the end of chemotherapy, in comparison with post-
treatment patients measured at 3 months after chemother-
apy [45]. Chintamani and colleagues indicated that depres-
sion levels in a group of chemotherapy cycles > 3 were
higher than depression levels in a group of chemotherapy
cycles ≤ 3 [31]. However, no relationship was found be-
tween chemotherapy cycles and depression in another
three studies [25, 29, 46].

Three studies respectively reported that cancer patients
who had severe symptoms of cancer [47], received chemo-
therapy that had little effect [3] or had not response to chemo-
therapy [31], were more likely to experience depressive
symptoms.

Additionally, ten studies reported that some factors were
irrelevant to depression, including cancer stage [3, 9, 11, 22,
23, 26], cancer type [13, 26, 28, 48], residual disease after
surgery (optimal < 0.5 cm/suboptimal 0.5–2 cm/over 2 cm)
[25], intestinal stoma [25], duration of surgical procedure in
minutes [25], comorbidities [11], type of treatment [3], and
toxicity of chemotherapy [3].

Psychosocial factors

Six studies with a total of 738 participants, including two
high quality studies and four moderate quality studies, all
showed that having a strong social support network was
negatively associated with depression [9, 20, 29, 36, 45,
49]. Four studies with 229 participants, including two high
quality studies, one moderate study, and one low quality
study, reported there was a significantly positive relation-
ship between anxiety and depression [27, 36, 45, 47]. Two
studies consistently showed that perceived stress was pos-
itively correlated with depression in 323 participants [34,
50]. Another two studies, with a total of 534 participants,
found that self-efficacy was negatively related to depres-
sion [51, 52]. One study revealed that negative beliefs
[27] and neuropsychological symptom clusters (included
drowsiness, difficulty remembering, sadness, distress, sleep
disturbances, and fatigue) [36] were positively correlated
with depression. Three studies respectively indicated that
positive coping strategies [53], hope level [52], and a
fighting spirit [36] were negatively related to depression.
In addition, the need to control thoughts, cognitive confi-
dence, cognitive self-consciousness, and positive beliefs
were all neutral in terms of depression.

Discussion

This is the first systematic review to identify associated factors
for depression in cancer patients undergoing chemotherapy. A
total of 43 studies met the inclusion criteria, through the data-
base and manual searching. This review indicates that depres-
sion in cancer patients undergoing chemotherapy is associated
with sociodemographic characteristics, physiological condi-
tion, disease and treatment, and psychosocial factors. The
main risk factors for depression that were consistently identi-
fied were extent of social support, anxiety, perceived stress,
and self-efficacy. However, age, educational level, gender,
income, occupation, sleep disturbance, fatigue, pain, CIA, ap-
petite loss, and chemotherapy cycles remained controversial.

Sociodemographic risk factors for depression, including
age, education level, gender, income, and occupation—were
the most widely reported in the studies that were included.
However, these are also the most inconclusive factors.
Polikandrioti et al. [8] have proposed that in the cases where
depression increases with age, it may be due to the fact that
elderly patients with cancer, having lost their previous healthy
status, often find themselves in life-changing situations, such
as functional impairment, loss of spouse, poor social support
network, and loss of interest in activities. Conversely, some
authors have argued that older adults, who have achieved
Bemotional regulation^ [54], could adopt more passive coping
skills than younger patients, leading to a subdued response to
cancer and chemotherapy. Seven out of 13 studies in this re-
view have found that education level is negatively associated
with depression. Chang-Quan et al. [55] have further ex-
plained that patients with less education have less self-
efficacy and cognitive function, which may contribute to their
higher risk for depression. Three out of five studies included
in this review have indicated that females experience higher
levels of depression than males. The difference in depression
levels between males and females may be attributed to the
severity of physical problems, since female patients typically
experience greater physical problems when undergoing che-
motherapy [1], compared to male patients. It may also be
possible that females are more likely to experience depression
as a result of the interaction between a cognitive diathesis and
a domain-congruent negative life event, such as cancer diag-
nosis and chemotherapy [56]. Different from previous reviews
[16, 17], most studies included in this review have suggested
that income was not related to depression in chemotherapy
patients. Occupation as a risk factor for depression was only
supported by one out of four studies included in this review,
which is similar to findings by Brandão et al. [16]. It is worth
mentioning that the heterogeneity of grouping in terms of age,
educational level, income, and occupation may lead to incon-
sistent results. Additionally, family type and frequency of sex-
ual activity were reported by only one study, so these factors
need to be explored in future studies.
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A total of 23 physiological factors were involved in this re-
view, but most were reported by only one or two studies, or the
results were controversial. This review has found that nutritional
status is significantly associatedwith depression in chemotherapy
patients. It may be due to the fact that patients suffering from
malnutrition often experience vitamin deficiency. A longitudinal
study with more than 3500 people demonstrated that a higher
intake of Vitamins B6 and B12 could decrease the likelihood of
depressive symptoms [57]. Moreover, Vitamin B and folic acid
have been suggested to play a potential role in a protectivemech-
anism against depressive disorder [58, 59]. This review also re-
vealed that loss of appetite may be another clinical indicator of
depression. Hyperinsulinemia may mediate appetite loss and de-
pressive disorders [60], then the sense of satiety deprived people
of their appetite. Most studies in our review have indicated that
sleep disturbance, fatigue, and pain are risk factors for depres-
sion, similar to the review by Haisfield-Wolfe et al. [15].
Inflammation may be one potential mechanism underlying the
relationship between depression and sleep disturbance, fatigue,
and pain [61, 62]. The inflammatory reaction can occur while a
patient is undergoing chemotherapy, or after its completion [63].
Further studies could explore the biological mechanisms under-
lying the relationship between sleep disturbance, fatigue, pain,
and depression, which may contribute to novel therapeutic and
preventive interventions for depression. One study investigating
breast cancer patients has suggested that CIAwas associatedwith
depression. One possible reason may be that patients with CIA
distress have lower levels of emotional and social functioning
[37]. Additionally, other significant risk factors, such as RLS,
sexual function, BMI score, menopausal symptoms, cancer anti-
gen 125, and inflammatory biomarkers (TRACP5a, WBCs,
number of monocytes) have respectively been investigated by
one or two studies. Further studies with rigorous design are nec-
essary to identify the relationship between these factors and
depression.

Thirteen disease and treatment factors have been explored
in this review. Among them, severity of cancer, effective che-
motherapy, response to chemotherapy, and number of chemo-
therapy cycles were all found to be related to depression.
However, this conclusion requires the support of more original
studies. In contrast to a previous review [64], our review found
that cancer type is not associated with depression.

Compared to the other risk factors for depression, fewer
psychosocial factors were reported. Similar to studies by
Brandão et al. [16] and Caruso et al. [17], this review has
found that social support or the lack of it was significantly
correlated to depression in six studies. Gariépy et al. [65]
have revealed that depression can be directly prevented
through the benefits of social relationships; or indirectly,
social relationships can serve as a buffer against stressful
circumstances. Anxiety was also related to depression. This
was consistent with the study by Jacobson and Newman, who
found that anxiety predicted later depression, and this

relationship was partially mediated by avoidance [66].
Perceived stress and self-efficacy also impacted depression
in patients undergoing chemotherapy. It is likely that self-
efficacy makes a difference in how people feel, think, and
act, and influences their appraisal of stressful stimuli (threat,
harm, or challenge) [67]. Other significant psychosocial fac-
tors, such as positive coping strategies, hope levels, a fighting
spirit, and neuropsychological symptom clusters, were respec-
tively reported by one or two studies. Moreover, existing stud-
ies have seldom explored the mechanism of depression and
psychosocial factors. Future studies could explore how and
why these factors affect depression in chemotherapy patients.

The majority of the studies in this review are of high or
moderate quality, but there are some limitations. First, all se-
lected studies were descriptive, whichmaymean they failed to
identify the causality between depression and the factors they
described. Second, some of the included studies only analyzed
the data using univariate analysis, T test, and χ2test. Thus, it is
possible that the impact of confounding factors could not be
eliminated. Third, most studies had only a small sample size,
with the exception of two studies, which both recruited a large
sample. Finally, all included studies chose self-report instru-
ments to assess depression levels in cancer patients undergo-
ing chemotherapy. It is worth noting that the prevalence of
depression is substantially higher when self-report instru-
ments, instead of diagnostic instruments, are employed [63].

There are some limitations in this review. First, a meta-
analysis was not employed to synthesize the data, due to in-
sufficient data contained in the studies, an insufficient number
of studies assessing the same factors, and different measure-
ments of depression or heterogeneity of sample grouping.
Therefore, we performed a qualitative analysis in this review.
Second, we restricted the languages to English and Chinese,
which may have resulted in the omission of studies published
in other languages. Third, gray literature was not included, so
we might have missed some studies. Fourthly, the previous
treatments, such as surgery or radiation therapy may influence
depressive symptom of cancer patients, but they were not
considered in this review. Finally, 55 out of 65 factors were
identified by only one or two studies, so the evidence of these
factors on depression is not enough.

Conclusion

This review shows that depression is associated with a com-
plex interplay of factors, rather than a single factor, in cancer
patients receiving chemotherapy. This review suggests that the
development of programs for depression should take social
support levels, anxiety, perceived stress, and self-efficacy into
account. More studies with rigorous design are necessary to
further confirm the inconclusive factors of depression, and
explore the mediators and moderators of depression.
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