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ABSTRACT

Introduction Patients with lung cancer often experience
heavy psychological distress, especially depression, which
results in poorer quality of life, shorter survival time and
greater mortality. Our aim is to summarise data on the
prevalence and risk factors of depression in patients with
lung cancer.

Methods and analysis We will search PubMed, EMBASE,
MEDLINE, Cochrane Library, Web of Science, China
National Knowledge Infrastructure, Wanfang and Chinese
Biomedicine Literature Database (SinoMed) for studies on
the prevalence and risk factors of depression in patients
with lung cancer, which should be published from 1
January 1975 to 25 November 2018 in English/Chinese.
Two reviewers will independently screen studies, extract
data and assess the risk of bias. We will use RevMan V.5.0
and STATA V.12.0 software for statistical analysis. The 12
test will be used to identify the extent of heterogeneity.
Publication bias will be assessed by generating a funnel
plot and performing the Begg and Egger test. The quality
of the systematic review will be evaluated using the
AMSTAR (‘A Measurement Tool to Assess Systematic
Reviews’) criteria and ‘The Grading of Recommendations
Assessment, Development and Evaluation’.

Ethics and dissemination Since this is a review involving
analysis of publicly available data, ethical approval is not
required. The final results of this study will be published in
a peer-reviewed journal.

PROSPERO registration number CRD42018118167.

INTRODUCTION

Lung cancer is one of the most frequent
cancer diagnoses and has been the leading
cause of cancer-related mortality. Lung cancer
accounted for 11.6% of all new cancer cases
and 18.4% of all cancer mortality in 2018."
Lung cancerrelated mortality around the
world is expected to grow up to three million
until 2035 The majority of lung cancers
are diagnosed at a late stage, and the b-year
survival rate for patients with distant stage
is only 4% even after receiving many thera-
pies.” Fear of death, both disease-specific and
treatmentinduced symptoms, inefficacy of
therapy, as well as the expensive cost result in

Strengths and limitations of this study

» Eight databases and grey literature will be searched
in this study.

» This review will include cross-sectional, cohort
and case—control studies to assess the prevalence
and risk factors of depression in patients with lung
cancer.

» This study will be conducted in strict accordance
with the guidelines of the Preferred Reporting
ltems for Systematic Review and Meta-Analysis
and the Meta-analysis of Observational Studies in
Epidemiology.

» Alargely sensitive search strategy and strict screen-
ing process will be performed to obtain the maxi-
mum available studies.

» Some applicable data may be lost as the language in
this review will be restricted to English and Chinese.

patients with lung cancer experiencing more
considerable psychological distress, particu-
larly depression, compared with the general
population.’ Related studies have shown that
the incidence of depression among patients
with lung cancer ranged from 12.4% to 65%.
Considering such a high prevalence, atten-
tion has turned to explore the effects of
depression on patients with lung cancer and
its risk factors.

Patients with lung cancer with concomitant
depression have worse quality of life’ ® and
longer hospital stay.7 One study has revealed
that depression was independently associated
with poor treatment adherence and unfa-
vourable prognosis.® Moreover, depressive
symptoms in patients with lung cancer could
lead to increased mortality.” In view of such
serious impact of depression on patients with
lung cancer, early screening for depression is
quite essential. However, investigating every
patient is challenging to accomplish. As a
consequence, identifying high-risk groups is
of tremendous assistance.
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Although a number of researchers have found a variety
of factors that can influence the prevalence of depression,
such as pain, gender, age, residence, marital status, educa-
tion level, pathological type, cancer stage and personality
characteristics,8 10-13 some of the results are inconsistent.
For example, several studies suggest that being female is
an independent risk factor for depression in patients with
lung cancer,® '* while others have found gender is not
associated with depression.'” ' Part of the studies demon-
strate that older"/younger'* age is an independent
risk factor. However, some researchers present that age
is not a predicting factor for depression.’'® Only after
identifying high-risk patients can we offer more targeted
treatment strategies for them. Therefore, we decided to
conduct a systematic review and meta-analysis to provide
robust evidence on the risk factors related to depression
and put forward some appropriate treatment suggestions.
The findings of this study would assist clinicians in iden-
tifying patients with lung cancer with depression and
provide evidence for designing early targeted interven-
tions for high-risk survivors that can attenuate these nega-
tive emotional reactions.

Objective
Our aim is to assess the prevalence and risk factors of
depression in patients with lung cancer.

METHODS AND ANALYSIS

This protocol has been designed according to the guide-
lines of the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols'” and the Meta-anal-
ysis of Observational Studies in Epidemiology."® This
systematic review and meta-analysis has been registered
with the International Prospective Register of Systematic
Reviews. The protocol began on 1 December 2018 and is
expected to be completed on 30 December 2019.

Patient and public involvement
Since this review will be based on published studies, there
will be no patient or public involvement.

Study design and participants

Inclusion criteria

Observational studies with available data on the preva-
lence and risk factors associated with depression among
patients with lung cancer will be considered. We will
include cross-sectional, cohort and case—control studies
(with a sample of at least 30). Articles should have been
published in English/Chinese in indexed and peerre-
viewed journals from 1 January 1975 to 25 November
2018.

Type of participants
Participants will be patients with lung cancer.

Exclusion criteria
» Case reports, case series, opinion papers, qualitative
research, letters to the editor, comments, conference

proceedings, policy papers, reviews and meta-analyses,
study protocols without baseline data, and animal
studies will be excluded.

» For duplicate studies, the most comprehensive and/
or recent study with the largest sample size will be
considered.

» Studies with incomplete data, even after requesting
from the corresponding author, will be excluded.
For example, studies without complete baseline data,
or without OR value, or where OR value and 95% CI
cannot be calculated will not be included.

Outcomes

» Prevalence of depression among patients with lung
cancer.

» Risk factors associated with depression in patients
with lung cancer.

» The strength of association between each risk factor
and depression.

Search methods for identification of relevant studies

Electronic searches

The following databases will be searched: PubMed,
EMBASE, MEDLINE, Cochrane Library, Web of Science,
China National Knowledge Infrastructure, Wanfang and
Chinese Biomedicine Literature Database (SinoMed).
The reference lists of the selected studies and review
articles will also be manually screened to identify any
additional relevant articles. The search strategy will be
developed with the assistance of an experienced librarian.

Search strategy

The search will be a combination of the following medical

subject headings terms and free words.

» Participants (lung cancer/lung neoplasms/lung carci-
noma/pulmonaryneoplasms/pulmonary cancer).

» Interventions (risk factors).

» Outcomes (depression/depressive symptom/depres-
sive disorder/depressed). Depression is defined by
different widely accepted scales, such as the Beck
Depression Inventory; International Classification
of Diseases, Tenth Revision; Hospital Anxiety and
Depression Scale-Depression; Diagnostic and Statis-
tical Manual of Mental Disorders, Fourth Edition;
Hamilton Depression Scale; and Self-Rating Depres-
sion Scale.

» Study design (cross-sectional study/cohort study/
case—control study).

Moreover, Google Scholar will be used to search for grey
literature. If the full text of an article cannot be found, the
corresponding author will be contacted through email. If
the corresponding authors do not respond after multiple
attempts, the study will be excluded. The details of our
search strategy for PubMed are presented in box 1.

Screening for studies

Studies imported into EndNote V.X8 after removing
duplicates will be independently reviewed by two
authors (X-RY and XC) based on the exclusion and
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Box 1

Main search strategy for PubMed

((Lung Cancer[MeSH]OR Lung Cancer[Text Word]OR lung neo-
plasms[MeSH] OR lung neoplasms [Text Word]OR lung carcinoma
[Text Word]OR Pulmonary Neoplasms[Text Word] OR Pulmonary can-
cer[Text Word])AND(Depression[MeSH] OR Depression* [Text Word]OR
Depressive Symptom*[Text Word]OR Symptom*, Depressive[Text Word)]
OR Depressive Disorder[MeSH]OR Depressive Disorder*[Text Word]OR
Disorder*, Depressive[Text Word] OR depressed[MeSH] OR depressed|[-
Text Word])AND(Risk Factors[MeSH]OR Risk Factor*[Text Word]OR
Factor*, Risk[Text Word] OR factor*[Text Word] OR influence[Text Word]
OR impact*[Text Word])AND(prevalence[MeSH] OR frequency[MeSH]
OR cross-sectional study[MeSH] OR cross-sectional[title/abstract] OR
retrospective*[title/abstract] OR registry[title/abstract] OR consecu-
tive*[title/abstract] OR prospective*[title/abstract] OR case-control[title/
abstract] OR controlled trial[title/abstract]) NOT (Meta analysis[title] OR
‘systematic review’[Title] OR review([title/abstract]))

Publication date limits: from 1 January 1975 to 25 November 2018
Language limits: English/Chinese

inclusion criteria. First, they need to screen the titles
and abstracts to select potentially related studies. If
there is any uncertainty, the article will be included in
the next stage. Then the full text of the selected studies
will be assessed for final eligibility. If the two authors
cannot reach agreement on articles for inclusion, a
third author (PZ) will decide whether to include or
exclude the article.

Data extraction

All data will be extracted and recorded independently
by two reviewers (X-RY and XC) in an electronic data-
base created in Microsoft Office Excel V.2010. The
results (titles and/or abstracts) from the databases will be
merged using EndNote V.X8 to facilitate the removal of
duplicates. Disagreements will be resolved by discussion
or with the verdict of a third author (PZ). Any unclear
information from an included article will be clarified
after contacting the corresponding authors, or only avail-
able data will be analysed. The information that will be
extracted include the first author’s name, date of publica-
tion, journal, type of study (cross-sectional/cohort/case—
control), country and region, sample size (N and male/
female), duration of the study, baseline age, diagnostic
criteria for lung cancer and depression, incidence of
depression/mean and SD for depression score, variables,
OR values, 95% CI, and other relevant data for quality
evaluation and risk of bias assessment. Furthermore, the
reasons for exclusion of studies while extracting will also
be recorded. Possible risk factors include but are not
limited to gender, age, occupation, marital status, educa-
tion level, social support, alcohol status, smoking status,
pathological type, cancer clinical stage, Karnofsky Perfor-
mance Status (KPS), disease course and therapy method.
The variables extracted will be adjusted in the process as
it is likely that more and more variables that need to be
included will turn up.

Assessment of risk of bias in the included studies

The risk of bias/method quality of the included studies
will be assessed independently by two authors (X-RY
and XC) at the study and outcome levels. Any disagree-
ments will be solved by discussion or with arbitrament
of the third author (PZ). In this study, we will use the
Newcastle-Ottawa Scale to evaluate the quality of studies.
This scale is a non-randomised controlled trial quality
evaluation instrument with scores ranging from 0 to 9;
scores of 0—4 and 5-9 mean low quality and high quality,
respectively.'”

Data analysis

We will use RevMan V.5.0 and STATA V.12.0 software
for analysis. Meta-analysis will be performed when
the heterogeneity is low or the source could be found,
although heterogeneity is high. A systematic narrative
synthesis will be conducted if it is impossible to complete
any meta-analysis. RevMan V.5.0 will be used to calculate
the OR values and 95% CIs of the reported risk factors for
depression in lung cancer. When the CI of the OR value
is not equal to 1 and p<0.05, we believe it is statistically
significant.

The prevalence estimates reported by the individual
studies will be extracted or converted into per cent preva-
lence, and their respective SEs will be calculated. For the
depression scores, Standardized Mean Difference (SMD)
will be used for analysis. We will use the Freeman-Tukey
double arcsine transformation to stabilise the variance of
study-specific prevalence. The prevalence of each study
will be recalculated to confirm numerators and denom-
inators, and adjustments will be made if necessary. The
I2 test will be used to identify the extent of heteroge-
neity. When the I? value is less than 50%, the fixed-effects
model will be used. If the I? value is higher than 50%, the
random-effects model will be used, because we think the
results of each study vary markedly. In this study, factors
of high heterogeneity will be removed one by one to find
the source of any observed heterogeneity. The causes of
heterogeneity may include differences in study design,
statistical methods and participants. When the factor
impacts the results largely, it will be removed.

Subgroup analysis will be done when data are available.
The groups may be designed by country or region, diag-
nostic criteria for depression, bias score, time since diag-
nosis (long-term vs short-term survivors), severity/staging
of lung cancer and study design.

We will assess publication bias by generating a funnel
plot and performing the Begg and Egger test (p< 0.05
indicates the existence of publication bias).

Quality control of the systematic review and meta-analysis
The methodological quality of the systematic review will
be evaluated using the AMSTAR (A Measurement Tool
to Assess Systematic Reviews) criteria.”” The Grading of
Recommendations Assessment, Development and Evalu-
ation will also be used to evaluate the strength of evidence
produced by the systematic review.
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ETHICS AND DISSEMINATION

The final results of this study will be published in a peer-re-
viewed journal. This systematic review and meta-anal-
ysis for assessing the risk factors related to depression
in patients with lung cancer would provide evidence for
designing early targeted interventions for high-risk survi-
vors that can attenuate negative emotional reactions.
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