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I ABSTRACT

This systematic review and meta-analysis aimed to provide a summary of the existing evidence on the prevalence of
depression among cancer patients worldwide to assist health policymakers in adopting appropriate measures to prevent
and control depression in these patients. EMBASE, Google Scholar, Scopus, PubMed, and Web of Science databases were
searched for original studies published in English from January 2000 to July 2019. The studies were screened on the basis
of quality and relevance criteria. The statistical analyses were conducted in the R software. Out of 182,521 cancer patients
examined in 183 studies, 49,280 (~27%) had depression (95% confidence interval [CI] =24%—30%). The highest prevalence
of depression was among patients with colorectal cancer with 32% (95% CI = 20%—47%). Among countries, Pakistan with
43% (95% CI = 26%—64%), and among continents, Africa with 36% (95% CI = 29%—-43%) had the highest prevalence of
reported depression in cancer patients. Adjusting for sample size, the prevalence of depression among female cancer patients,
31% (95% CI = 26%—-36%), was higher than men, 26% (95% CI = 21%-31%). The prevalence of depression among cancer
patients is increasing by an average of 0.6% per year. The findings show higher prevalence of depression among cancer
patients in underdeveloped and developing countries compared to the developed nations and the global average.
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INTRODUCTION

Depression is the most common mental illness that can
substantially affect the quality of personal and social life,
resulting in a major public health problem. According to the
WorldHealth Organization(WHO), approximately 264 million
people worldwide suffer from depression.!"! Depression can
cause a wide range of disabilities and increase the overall
burden of the disease as well as the cost of treatments.?
Thus, to save the resources of the healthcare system, it is
better to adopt some measures to prevent depression than
to deal with its consequences.?*!

While the main causes of depression are family, social,
and economic problems, physical illnesses can also cause
mental symptoms such as anxiety and depression. Studies
have shown that depression is more prevalent among
patients with chronic diseases and fatal diseases such as
cancer than in healthy populations.”! Patients with cancer
are more likely to experience physical and psychological
stress than patients with nonneoplastic diseases, even
those with a worse prognosis.® Prolonged psychological
stress can cause anxiety and depression, explaining why
they are common problems among cancer patients. Further,
depression is often associated with other syndromes and
symptoms such as anxiety disorders (e.g., posttraumatic
stress disorder, panic disorder, and generalized anxiety
disorder) and pain.'2

Psychological conditions such as depression can greatly
affect the progression of the disease.!"¥ Many cancer patients
as well as physicians believe that the patient’s mental state
can affect the outcome of treatment.'¥ Cancer patients
with depression have a higher mortality prevalence than
nondepressed patients, which highlights the importance of
preventing and treating depression in these patients.!'>8l

Literature suggested that psychological interventions
could effectively improve physical and mental health of
cancer patients.I") However, before psychotherapy or use
of antidepressant medication, it is suggested to initially
evaluate the prevalence of depression among cancer
patients and identify influencing factors which potentially
contribute to mental disorders.” Consequently, effective
psychological supportive interventions could be established
for these patients to effectively respond to their emotional
and mental needs. Thus, the first important step is to
evaluate the overall prevalence of depression in populations
suffering from cancer and then develop relevant treatment
strategies based on the findings.

There have been several studies on the prevalence of
depression in cancer patients. In a 2013 cross-sectional
study conducted in the United States, 34% of the
34,123 patients with cervical cancer were diagnosed to be
depressed.”!l In another cross-sectional study, which was

conducted in Korea in 2017, only 3% of the 30,000 patients
with various types of cancer were diagnosed as depressed
with ICD-10.?? Reviewing similar studies reveals that the
overall prevalence of depression in cancer patients ranges
between 0% and 58%.% Lack of a definite prevalence might
be due to different definitions given for depression; the use
of diverse tools to assess depression; patients’ diversity in
terms of cancer type; and disease severity.™!

Despite the multitude of studies carried out on this topic,
there are still a number of gaps in the existing literature.
To the best of our knowledge, up to now, there has not
been a meta-analysis to assess the prevalence of depression
and the impact of various factors among cancer patients
worldwide, with a view to adopt appropriate measures to
prevent and control depression in these patients, thereby
reducing treatment costs and saving resources of healthcare
systems.”>??! Researchers can benefit from a prevalence
systematic review and meta-analysis of the findings
reported from various aspects to further investigate the
issue of depression in cancer patients.

METHODS

Registration

The study was registered in PROSPERO, which is an
international database established and maintained by the
University of York for prospectively registered systematic
reviews in relation to health and social care. The registration
sheet can be accessed from the following link:

https://www.crd.york.ac.uk/PROSPERO/display_record.
php?RecordID = 171363.

Search process

EMBASE, Scopus, PubMed, and Web of Science databases
were searched for original articles published in English
from January 2000 to July 2019 with the following
keywords:  “Neoplasia,”  “Neoplasias,” “Neoplasm,”
“Tumors,” “Tumor” “Cancer,” “Cancers,” “Malignancy,” and
“Malignancies” (Main MeSH terms for Depression, available
at https://www.ncbi.nlm.nih.gov/mesh/68003863), and also
“Depressions,” “Depression,” “Depressive Symptoms,” and
“Emotional Depression” (Main MeSH terms for Neoplasms,
available at https://www.ncbi.nlm.nih.gov/mesh/68009369).
The initial search revealed 2865 articles. Other sources such
as Google Scholar were also searched, and 34 articles were
retrieved. The studies conducted before 2000 were excluded
to limit the time span to the past 20 years. The software
EndNote was used to detect and remove duplicates. At the
end of this phase, the number of articles included in the
study was 1260.

”

Study selection
Titles and abstracts of the articles were reviewed by two
reviewers working independently to screen the articles
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according to the inclusion and exclusion criteria explained
below. In this screening, 286 articles were included
for full-text review. After the full-text review, 183 of
the articles were deemed to be eligible for inclusion in
meta-analysis [Figure 1].

The inclusion criteria were as follows:

* Published between January 2000 and April 2020

* Published in English language

* Having an observational study with a descriptive,
prospective, cross-sectional, case study, or cohort
research design

* Providing a quantitative (numerical) report of the
prevalence of depression in cancer patients and other
types of data from which a report could be directly
extracted.

The exclusion criteria were as follows:

* Lacking a full text being a review, brief report, letter
to the editor, expert opinion, editorial, book, a
chapter of a book, commentary, case—control, case
study, case series, thesis, or randomized controlled
trial

* Assessing therapies or drugs or their effects, follow-ups,
and clinical decision-making as the main subject

e Having invalid figures or tables.

( \ Additional resources
Records identified through identified through
database searching other sources
(n = 2865) (Google Scholar)
(n=34)
S
E 3 v
:,E, Records after duplicates removed
= (n=1260)
Number of papers in databases:
« Pubmed = 393
« Scopus = 459
- Web of science = 297
«Embase = 111

A

Records screened Records were excluded
(n = 1260) — based on title/abstract
(n=948)

Full-text papers were
excluded, with reasons

Full-text articles assessed

f e (n=93)
or the eligibility >| . Gray and non-peer paper
(n=276) (n=21)

- Reviews (n = 16)

- Editorials (n = 13)

v - Commentaries (n = 23)

« Articles written in
languages other than
English (n = 20)

Included ][ Eligibility ] [Screening] [

Total included studies
(n=183)

(

Figure 1: Flow diagram of the review process (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)

Quality assessment of articles

The Newcastle-Ottawa Scale (NOS) was used to assess the
quality of the articles. This quality assessment was carried
out by two evaluators working independently to avoid
bias. In cases where the two evaluators could not agree on
the assessment of the quality of an article, the issue was
discussed in the presence of a third evaluator until reaching
a consensus. In the NOS-based quality assessment, the
evaluator assesses the study in terms of eight criteria in
three categories and awards a point for each category. The
sum of these points, which range from 0 to 9, is an indicator
of the risk of bias in the study. The assessment categories
are as follows: (1) selection of study groups, for which 0—4
points can be awarded, (2) comparability of the groups, for
which 0-2 points can be awarded, and (3) determination
of exposure or outcomes, for which 0-3 points can be
awarded. An article is said to be of good quality if it earns 3
or 4 points in the first category, 1 or 2 points in the second
category, and 2 or 3 points in the third category. It is said
to be of fair quality if it earns 2 points in the first category,
1 or 2 points in the second category, and 2 or 3 points in
the third category, while it is said to be of poor quality if
it earns 0 or 1 points in the first category, 0 points in the
second category, and 0 or 1 points in the third category.?"

Data extraction process

For organized data extraction from the articles, a data
extraction form was designed by the researchers, with the
following fields: authors’ name, publication date, study
quality, place of study, type of cancers, prevalence of
depression among cancer patients, the gender of depressed
patients and nondepressed patients, and the type of
depression.

Statistical analysis

The random-effects model (DerSimonian and Laird) was
used to compute the means; the forest plot of the results
at the 95% confidence interval (CI) was also drawn. The
heterogeneity test (/) and meta-regression analysis
were carried out for sample size and publication date.
A sensitivity analysis was performed to confirm the stability
of the findings. The subgroup analysis was conducted by
breaking down the data based on the type of cancer, the
quality of the study, type of study, type of questionnaire,
gender, date of publication, place of study, and sample
size. The cumulative meta-analysis was performed with the
sample size and date of publication, taken into account.
The publication bias was measured by using Egger’s test.
The analyses were carried out in the R software.

RESULTS

The findings of the study are reported on the basis of
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses.”? The number of cancer patients in
the 183 selected studies was 182,521, among whom,
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49,280 patients, or about 27%, had depression (95%
Cl = 24%-30%) |Figure 2].

Meta-regression by type of cancer

Analyzing the data based on the type of cancer, we found out
that depression was the most prevalent among patients with
colorectal cancer with 32% (95% CI = 20%-47%), followed by
patients with lung cancer with 31% (95% Cl = 21%-43%). The
lowest prevalence of depression was among female patients
with cancers of the reproductive system with 17% (95%
Cl = 6%-38%) |Figure 2].

Meta-regression by gender

The results of meta-regression analysis by gender showed
that depression was more prevalent among female cancer
patients with 31% (95% Cl = 26%-36%) than male cancer
patients with 26% (95% Cl = 21%-31%) [Figure 3].

Meta-regression by World Health Organization regions

After breaking down the reports based on the WHO regions, it
was found that depression was the most prevalent among cancer
patients in the AFRO region with 35% (95% Cl = 29%-43%),
followed by the EMRO region with 34% (95% Cl = 23%-46%),
and the SEARO region with 34% (95% Cl = 23%—46%). The lowest
prevalence of depressionamong cancer patientswasinthe EURO
and PAHO regions with 25% (95% CI = 20%-31%) [Table 1].

Meta-regression by continents

The analysis carried out after analyzing the data by
continent showed that depression is most prevalent among
cancer patients in Africa with 36% (95% Cl = 29%-43%) and
least prevalent among cancer patients in Europe and North
America with 25% (95% Cl = 20%-31%) [Table 1].

Meta-regression by countries
After analyzing the data based on country, the results showed
that depression was most prevalent among cancer patients in

Pakistan with 43%(95% Cl = 26%-64%) and then Italy with 39%(95%
Cl = 25%-57%). The lowest prevalence of depression among
cancer patients was in Taiwan with 13% (95% Cl = 4%-36%), and
Germany with 14% (95% Cl = 10%-19%) [Table 2].

Meta-regression by year of publication

The results of meta-regression analysis by year of publication
showed that the mean of prevalence reported in the articles
published in each year was on average 0.6% higher than the
corresponding figure in the previous year (slope = 0.006,
z-value = 0.37, P = 0.70). Table 3 shows the 20-year trend
of the prevalence of depression among cancer patients in
5-year intervals.

Meta-regression by type of questionnaires
The instruments used in the selected studies were as follows:
PHQ-2, GDS, CES-D, BDI-II, HADS, SDS, HAM-D, DASS-21, and

Table 1: Meta-regression based on World Health
Organization regions and continents

Areas Prevalence Lower Upper I-square (%) P
of depression

WHO regions
AFRO 0.3582 0.2949 0.4268 99.40 <0.001
EMRO 0.3426 0.2398 0.4628 99.10 <0.001
EURO 0.2534 0.2018 0.3129 98.40 <0.001
PAHO 0.2522 0.2029 0.3088 95.90 <0.001
SEARO 0.341 0.238 0.4615 95.70 <0.001
WPRO 0.2659 0.2116 0.3283 98.00 <0.001

Continents
Europe 0.2548 0.2015 0.3167 98.50 <0.001
Asia 0.3077 0.256  0.3647 98.80 <0.001
America 0.2522 0.2029 0.3088 99.40 <0.001
Australia 0.1997 0.1424 0.2728 96.30 <0.001
Africa 0.3582 0.2949  0.4268 98.00 <0.001

WHO — World Health Organization; EMRO — Eastern Mediterranean;

WPRO - Regional Office for the Western Pacific; SEARO — Regional Office
for South-East Asia; AFRO — World Health Organization Regional Office for
Africa; PAHO — Pan American Health Organization; EURO — European Region

Cancer Types

0 0.05

Gastrointestinal I 0.2121
Head and Neck I 0.2539
Lung I 0.3124
Male Reproductive System I 0.1882
Female Reproductive System I 0.1756
Brain I 0.2901
Breast I 0.2884
Colorectal I 0.3236
Hematologic and Lymphatic s 0.186
others I 0.2793

0.15 0.2 0.25 0.3 0.35

Percentage

Figure 2: Meta regression based on type of cancer
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Figure 3: The forest plot of meta-regression based on gender

ICD-10. According to the results of meta-regression analysis,
the prevalence of depression in cancer patients based on the
type of questionnaires was 27% (95% Cl = 24%-30%). Among
these questionnaires, the highest depression prevalence was
related to DASS-21 with 44% (95% Cl = 27%—63%) and the lowest
was related to ICD-10.9 with 10% (95% CI = 4%-23%) [Table 4].

Publication bias

As shown in Figure 4, the results of Egger’s regression test
shows no insignificant publication bias in the studies included
in the analysis (t-value = 1.18, df = 181, P = 0.23) [Figure 4].

DISCUSSION

To the best of our knowledge, up to now, there has not
been a meta-analysis to assess the prevalence of depression

and the impact of various factors among cancer patients
worldwide with a view to adopt appropriate measures to
prevent and control depression in these patients, thereby
reducing treatment costs and saving resources of healthcare
systems. According to the results of this meta-analysis,
the prevalence of depression among cancer patients was
estimated at 27% (95% ClI = 24%-30%). In a meta-analysis by
Krebber et al., the prevalence was reported to be 14% (95%
Cl = 11%-16%), which is much lower than our estimate.”?’!
In a similar study, Mitchell et al. reported the prevalence
of depression prevalence among patients who referred
to nonpalliative care settings to be 16.3% (95% CI = 13%—
20%), as estimated by face-to-face interviews with cancer
patients according to the DSM-IV criteria.?®! Furthermore,
in a systematic review conducted by Walker et al., the
prevalence of depression in outpatients and inpatients was
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Table 2: Meta-regression based on Countries

Sub group Number Prevalence 95% CI I-square
studies (lower—upper) (%)
Countries
Greece 9 0.2664 0.1265-0.4765 96.70
Japan 4 0.1688 0.1045-0.2612 98.00
Pakistan 6 0.4397 0.2565-0.6409 95.10
Canada 6 0.2462 0.1474-0.3816 95.20
USA 40 0.2556 0.1994-0.3213 99.50
United Kingdom 11 0.158 0.0992-0.2421 97.40
China 14 0.3822 0.2739-0.5035 98.50
Taiwan 4 0.1356 0.0424-0.3574 99.60
Korea 5 0.3433 0.117-0.6735 99.50
Australia 12 0.1997 0.1424-0.2728 96.30
India 7 0.3682 0.2328-0.5281 96.20
Iran 7 0.2705 0.1718-0.3986 93.70
Germany 9 0.1417 0.104-0.1903 95.90
Italy 6 0.3981 0.246-0.5728 94.80
Turkey 7 0.3315 0.1792-0.5297 95.50
Other 36 0.3037 0.2411-0.3746 97.10

Cl — Confidence interval

Table 3: The 20-year trend of depression in cancer

patients
Sub group Prevalence 95% CI I-square
(lower—upper)

Year
2015-2020 70 0.2561-0.3088 1.1845
2010-2014 55 0.3007-0.3585 0.9441
2005-2009 42 0.2953-0.3656 1.0478
2000-2004 16 0.1651-0.2367 0.7898

Cl — Confidence interval

Table 4: Meta-regression based on questionnaires

Type of Prevalence Lower Upper I-square (%) P
questionnaires of depression

PHQ-2 0.2456 0.1725 0.3371 98.60 <0.001
GDS 0.3735 0.2403 0.5292 97.30 <0.001
CES-D 0.3101 0.2422 0.3872 98.00 <0.001
BDI-II 0.2893 0213 0.3798 94.90 <0.001
HADS 0.2413 0.1899 0.3014 98.90 <0.001
SDS 0.3072 0.2314 0.3951 98.70 <0.001
HAM-D 0.3695 0.3056 0.4382 96.50 <0.001
DASS-21 0.446 0.2725 0.6338 70.60 <0.001
ICD-10,9 0.1092 0.0456 0.2393 95.80 <0.001
Other 0.2645 0.1839 0.3646 99.90 <0.001
Total 0.2736 0.2458 0.3047 96.40 <0.001

PHQ-9 — Patient Health Questionnaire-9; BDI-Il — Beck depression
inventoryor-ll; CESD — Center for Epidemiologic Studies Depression Scale;
GDS - Geriatric Depression Scale; DASS-21 — Depression, Anxiety, and
Stress Scale-21; HAMD — Hamilton Depression Scale; HADS — Hospital
anxiety and depression; SDS — Self-Rating Depression Scale;

ICD — International Classification of Diseases

5%16% and 4%-14%, respectively; while the mentioned
prevalence among mixed patients (both outpatients and
inpatients) was estimated at 4%—11%. They also found that
patients who referred to palliative care settings had the
highest prevalence of depression (7%-49%).”°! Studies of
the prevalence of depression in cancer patients referred
for psychiatric consultation are one source of information
about depression in cancer patients. Five studies which
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Figure 4: The funnel plot of publication bias

concentrated on cancer patients referred to psychiatric
clinics reported the prevalence of major depression ranging
from 9% to 58%.°%34 Reviewing the existing literature reveals
that although a considerable number of studies have been
conducted in the area of depression among cancer patients,
the prevalence of depression in different subgroups of
patients is still ambiguous. To resolve the issue, we have done
subgroup analysis to examine the prevalence of depression
based on gender, type of cancer, WHO regions, continents,
countries, and depression assessment instrument.

Analysis of the data by year of publication showed that
the prevalence of depression among cancer patients has a
growing trend, which is consistent with the report of Krebber
et al”! The increasing prevalence might be due to the
remarkable advancement of communication technologies,
which has indeed affected public awareness of the disease,
as well as making people sensitive to its potentially
devastating consequences. In addition, the development of
objective assessment criteria such as PHQ-2, GDS, CES-D,
BDI-Il, HADS, SDS, HAM-D, DASS-21, and ICD-10 helped
discover and classify psychiatric disorders among cancer
patients.””! Regardless the cause of the issue, our findings
can help clinicians, policymakers, and health authorities
take immediate actions to prevent the increasing prevalence
of depression among these patients.

Our findings also showed that depression is more prevalent
among cancer patients in underdeveloped countries.
For example, in a 2016 study of 695 cancer patients in
Vietnam, the prevalence of depression was 58%,! and in a
2015 study of 77 cancer patients in Nepal, this prevalence
was about 65%.°°1 However, the prevalence reported in
developed countries including Japan, Denmark, and the
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United Kingdom is lower than 10%.°7# These prevalence
are also much lower than the mean prevalence obtained
in the present study. We assume that the better quality of
the healthcare system, the way the patients are treated, the
treatment environment, and the effectiveness of the care
services provided in developed countries might explain
the low prevalence of depression among cancer patients
in these countries. In a study conducted in Scotland, the
prevalence of depression was shown to be higher in
lower socioeconomic groups compared to the advantaged
population.*" Anxiety was also unevenly disseminated
in cancer patients so that it suffered the least privileged
population strata more significantly.*!! To effectively
organize supportive psychiatric interventions in low- and
middle-income countries, such differences should be
addressed by health policymakers.

Our findings also revealed that depression is more prevalent
among female cancer patients than males. Similarly, a study
conducted among 4020 cancer patients in Germany reported
much higher prevalence of depression among women
compared to men.*? These findings are also in line with
another research conducted among 1217 Chinese people
who affirmed higher prevalence among females.*?! In some
cancer types, depression prevalence was approximately two
to threefold greater in female patients.*! In a review of 49
studies by Massie, no significant gender differences were
reported in 23 articles; while four studies acknowledged
an increased depression prevalence in female patients.™!
For example in a research by Lloyd et al., higher depression
prevalence was reported for female patients with
lymphoma;®! or in a study by Pettingale et al. among
patients with breast cancer, women were found to be more
depressed than men.“® However, it should be noted that
a large number of studies in this area were done among
female subjects or measured the prevalence of depression
among patients with breast cancer, which consequently
led to significantly higher depression prevalence in women
rather than men. To prevent the bias, we analyzed men and
women separately to obtain prevalence based on sample
size; yet, the results still revealed higher prevalence of
depression for women compared to the opposite gender.

Meta-regression analysis based on cancer type revealed
that depression was the most prevalent among patients
with colorectal cancer, followed by patients with lung
cancer. However, the lowest prevalence of depression was
among female patients with cancers of the reproductive
system. In a meta-analysis by Krebber et al., the prevalence
of depression was reported to be highest in patients with
digestive tract cancer and those suffering from hematological
malignancies.”” Several studies affirmed the findings and
mentioned patients with pancreatic, pulmonary, and breast
cancer in the first category of patients with depression and
other psychiatric disorders.***°! Lung cancer patients were
also reported to have the highest incidence prevalence

of depression in a Korean study. Among five cancer types
reviewed in a study by Walker et al., the depression
prevalence was highest in patients with lung cancer,
followed by those affected by malignancies in women’s
reproductive system and breast cancer.”’ The high
prevalence of depression in patients with colorectal and
lung cancer can be due to the high mortality prevalence of
these cancer types and consequent physical disabilities that
put patients in troublesome condition.

Depression prevalence differed significantly based the
depression diagnostic instrument applied so that the
highest depression prevalence was related to DASS-21 and
the lowest was reported for patients who were assessed
by ICD-10.9. Similar studies confirmed this finding and
mentioned higher depression prevalence in patients who
filled out self-report questionnaires compared with those
assessed by diagnostic tools. Such differences might be due
to the fact that diagnostic clinical interviews based on the
ICD use strict criteria for clinical depression, which makes
them more suitable for identifying a depressive disorder.”?’!
Therefore, studies that applied self-report instruments might
overestimate the prevalence of depression in cancer
patients.

Limitations

There was a high level of heterogeneity in the results,
because the selected articles included a large number of
cross-sectional studies, some of which had used convenience
sampling while others had used cluster sampling methods.
Therefore, people interested in using the findings should
take necessary precautions to account for these limitations.
In addition, in the present study, we did not consider the
diversities between depression prevalence of patients who
are in different phases of treatment. Third, type of treatment
and the relative side effects are among factors which were
not mentioned in subgroup analyses due to lack of data in
included studies. Forth, we merged the results of studies
conducting among both patients attending outpatient
clinics as well as inpatients who received palliative care in
hospitals which might increase the heterogeneity of findings.
Finally, grey literature and unpublished manuscripts were
not included in our review.

CONCLUSION

In this systematic review and meta-analysis, studies of
the past 20 years were examined to determine the global
prevalence of depression in patients with different types
of cancer. This is the first study to offer a comprehensive
analysis of the prevalence of depression, with its different
aspects, in cancer patients worldwide. The findings show
higher prevalence of depression among cancer patients
living in underdeveloped and developing countries than
those in developed countries and the global average.
This and the fact that the prevalence of depression in
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cancer patients seems to be on the rise should alarm the
health policymakers, especially in underdeveloped and
developing countries. This is indeed important because, if
left unchecked, depression in cancer patients can lead to
indifference toward treatment, poor commitment to lifelong
therapies, and social rejection and its consequences, which
will impose extra burdens on patients and their families as
well as the healthcare system. The findings of this study can
assist health policymakers in developing and implementing
better care programs with necessary antidepression
measures for cancer patients to limit the adverse effects of
this issue on the affected people and the healthcare system.
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