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Abstract

Purpose Depression in patients with breast cancer imposes huge costs to patients, families, and healthcare systems. The
present study aimed at evaluating the global prevalence depression among patients with breast cancer.

Methods In this meta-analysis, three electronic databases (PubMed, Web of Science, and Scopus) were searched from 1 Janu-
ary, 2000 until 30 March, 2019. The Hoy tool was used to evaluate the quality of the articles included in the meta-analysis.
The search, screening, quality evaluation, and data extraction were carried out by two of the researchers.

Results Of 47,424 studies, 72 studies performed in 30 countries entered the final stage of analysis. The global prevalence of
depression was 32.2%. Specifically, the prevalence of depression was highest in the Eastern Mediterranean region and twice
as high in middle-income countries as compared to developed countries.

Conclusions Regarding the high prevalence of depression in patients with breast cancer, it is vital to carry out screening

within standard time periods and offer the necessary emotional support.
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Introduction

Cancers are one of the most important challenges of health
systems worldwide today. Breast cancer, the most common
type of cancer among women, is the second most common
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type of cancer in the world. According to 2019 statistics,
breast cancer has an incidence of 11.6% among all types
of cancer, accounting for 6.5% of mortalities worldwide
(626679) [1]. Also, as demonstrated by GLOBOCAN 2018,
the incidence of breast cancer will increase from two million
patients in 2018 to more than three million in 2046, showing
a 46% increase [1, 2]. Owing to its untreatable nature and
the long process of exposure to the disease, breast cancer
imposes a great burden on patients as well as caregivers
[3-5]. In addition, breast cancer involves huge costs for the
healthcare system. Evidence suggests that the USA alone
spends an annual sum of more than $16 million on breast
cancer treatment [5]. Considering the different treatments
of breast cancer and the long-term exposure to the disease,
patients with psychological symptoms such as depression
experience stress, which can reduce their quality of life
[6, 7]. Depression is one of the most common psychiatric
symptoms in patients with breast cancer. However, if breast
cancer is diagnosed and treated in time, patients’ quality
of life and their disease prognosis can be improved [8, 9].
Individual studies show a high degree of depression in can-
cer patients [10, 11]. However, previous reviews have been
performed on a specific type of breast cancer (metastatic
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breast cancer) [12], and there has been a lack of a global
perspective. Determining the exact prevalence of depres-
sion in various parts of the world can help policymakers in
each country design better preventive plans. Therefore, this
study has been conducted to fill this epidemiological gap by
investigating the prevalence of depression in patients with
breast cancer around the world.

Methods
Eligibility criteria

The methods adopted for this systematic review are con-
sistent with the guidelines of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses and Cochrane
Handbook [13]. The inclusion criteria were studies that
(1) were performed on patients with known breast cancer,
(2) used standard tools, and (3) were published in English.
Exclusion criteria were studies that (1) were published in
languages other than English, (2) took the form of reviews,
letters to the editor, and brief communications, (3) were per-
formed on patients with cancers other than breast cancer, (4)
had a high risk of bias, and (5) lacked full text and for which
the required information was not found in the abstracts.

Search strategy

Searches were conducted with the help of a librarian spe-
cializing in health academic resources. The search strat-
egy was implemented using the MESH keywords and free
words according to the PRESS standard. Keywords include
(Prevalence OR Incidence OR frequency) AND (Breast can-
cer OR Breast neoplasm) AND (depression). Three data-
bases included PubMed, Web of Science, and Scopus were
searched from 1 January, 2000 until 30 March, 2019. The
search strategy was finalized at PubMed and then modified
to include other databases. The PROSPERO database was
also searched for similar ongoing studies.

Selection of studies and data extraction

Two researchers independently screened the titles and
abstracts for eligibility. The full text was then reviewed to
confirm that eligibility criteria were met and for extraction
of requisite information, which included basic information
(first author, year of publication and country, questioner,
design, participants, sampling method, region based on
WHO classification (African, Americas, South-East Asia,
European, Eastern Mediterranean (EMRO), and Western
Pacific Region) [14], sociodemographic index (SDI) status
based on world bank classification (low SDI, lower-mid-
dle SDI, upper-middle SDI, high SDI) [15], risk of bias,
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instrument, and age), and outcome measures (prevalence of
depression).

Quality assessment

To assess the risk of bias of included studies, Hoy criti-
cal appraisal checklist was used [16]. This 10-item check-
list evaluates the quality of studies along two dimensions:
external validity (items 1—4 assess target population, sam-
pling frame, sampling method, and minimal non-response
bias) and internal validity (items 5-9 assess data collection
method, case definition, study instrument, and mode of data
collection). Item 10 assesses bias related to the analysis.
Each study was evaluated for risk of bias by two independ-
ent project researchers with disagreements resolved through
consensus.

Data analysis

All the eligible studies were included in the synthesis after
a systematic review. Data were combined with the forest
plot. The prevalence of depression was evaluated by random-
effects model. The heterogeneity of the preliminary stud-
ies was evaluated with /? Cochrane test. Sub-group analysis
was conducted to determine heterogeneity based on the age,
publication year and regions of WHO. Meta-analysis was
performed using STATA 14 statistical software.

Results
Study selection

A total of 6140 articles were retrieved from the initial search
in different databases. Out of 4022 non-duplicate studies in
the title and abstract screening process, 3901 studies were
excluded due to unrelated titles or abstracts. Of the remain-
ing 121 studies, 72 met the eligibility criteria. Of the 49
excluded studies, 11 were review articles, 4 were letters to
the editor, 3 did not have full text, 22 were published in non-
English language, and 9 did not meet the quality require-
ments for inclusion in the study (Fig. 1).

Study characteristics

Seventy-two studies out of the 47,424 conducted in 30 coun-
tries during the 2000-2019 period entered the final stage
of analysis. The mean age of participants was 52.5 years.
Most studies were performed in the USA (n=14) and Iran
(n=6). The sampling method in most studies was consecu-
tive (n=42) or census (n=14). According to the WHO clas-
sification of regions, most studies were conducted in Europe
(n=26) and the Americas (n=17). More than 94% of studies
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Fig.1 PRISMA flow diagram

Records identified through database
searching:
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Records after duplicates removed
(n=4022)

Eligibility Screening

Included

(n=068) were conducted in middle to high-income countries
in terms of SDI. With regard to instruments used, all the
studies used standard questionnaires or interviews. All stud-
ies were descriptive in nature, and most (n =66) employed a
cross-sectional design. The sample size was between 32 and
8461. Most studies (n=71) had a low risk of bias (Table 1).

Main results
Meta-analysis of depression

Seventy-two studies, using 16 assessment tools, reported on
the prevalence of depression in patients with breast cancer.
The overall prevalence of depression was assessed in 63
articles, with 7095 out of 44,075 patients reported to have
depression (3.0-95.9%).

Based on the results of the random effects model, the
global prevalence of depression was 32.2% (95% confidence
interval (CI) 28.9, 35.4; I>=99.1%). Sub-group analysis
based on WHO regions showed that the pooled prevalence
of depression was the lowest in the Americas, Europe, and
the Western Pacific and highest in the EMRO. The high
prevalence of depression in the EMRO as compared with the

Y
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(n=3901)

Records screened title and
abstract
(n =4022)

A 4

v Full-text articles excluded, with
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Full-text articles assessed (n=49)
for eligibility | Review (11)
(n=121) "| Letter to editor (4)
No quality (9)
None-English (22)
No full text (3)

A 4

Studies included in meta-
analysis
(n=72)

Americas and Europe was statistically significant; the pooled
prevalence of depression in the EMRO (51.5%; 95% CI 34.1,
68.9) was 2.1 times higher than the Americas (25.1%; 95%
CI20.3, 29.8) and 1.9 times higher than Europe (27.2%; 95%
CI 23.3,31.2) (Fig. 2).

In 23 studies, depression was categorized into two or
three types (mild, moderate, or major) with six different
tools. Mild or moderate depression was reported in 1524
out of 7176 patients, and the prevalence was between 8.1 and
89.2%. Major depression was reported in 807 out of 7176
patients, and the prevalence was between 1.8 and 69.4%.
Globally, the pooled prevalence of mild or moderate depres-
sion was 28.9% (95% CI 21.9, 35.9; I>=98.2%) and major
depression was 13.2% (95% CI 10.1, 16.3; =95.4%). Also,
the high prevalence of major depression in the EMRO com-
pared with the Americas was statistically significant; the
pooled prevalence in the EMRO (26.3%; 95% CI 13.0, 39.6)
was 12.5 times higher than the Americas (2.5%; 95% CI 1.0,
4.0) (Table 2).

Sixty-three studies conducted in 29 countries reported on
the prevalence of depression of varying levels of severity.
There was more than one study conducted in 12 countries.
Sub-group analysis based on these 12 countries showed that
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Table 1 (continued)

&

Risk of bias

Participants

WHO SDI status Instrument  Design

Region

Sampling method

Year  Country

ID  Author

Springer

Low

Cross-sectional 227

High SDI CES-D-20
SDS

Americas

Convenience

2014 USA

Wu, S. M. [86]

72 Zhang,]J. [87]

71

Low

82

Cross-sectional

Convenience Western Pacific ~ Upper-middle SDI

China

2018

o

Depression Scale, MINI Mini International Neuropsychiatric Interview, BSI-18 Brief Symptom Inventory, PHQ 9 Patient Health Questionnaire-9, MADRS The Montgomery—Asberg Depression

NR none report, DASS-21 Depression Anxiety and Stress Scales, HADS hospital anxiety and depression scale, BDI-21 Beck Depression Inventor, CES-D-20 Center for Epidemiologic Studies
Rating Scale, SDS Self-Rating Depression Scale (SDS), SRQ-D Self-Rating Questionnaire for Depression, ZSDS Zung Self-Rating Depression Scale

the pooled prevalence of depression of any severity level was
the lowest in the UK (8.9%; 95% CI 3.6, 14.3) and highest
in Iran (57.1%; 95% CI 31.6, 82.6) Fig. 3.

Of all the included studies, 46 were conducted in high-
SDI countries, 23 in upper-middle SDI countries, three in
lower-middle SDI countries, and one in a low-SDI country
based on GDP. Sub-group analysis based on SDI showed
that the pooled prevalence of depression in middle-SDI
countries (42.4% 95% CI 32.2, 52.6) was 1.8 times higher
than in high-SDI countries (24.1% 95% CI 21.5, 26.7), and
this difference was significant.

Meta-analysis based on depression mean score

Depression mean score was reported in 11 tools of them,
HADS, CESD-20 and BDI-21 have used in more than one
study. Depression mean score in 7 studies with HADS
assessment tools was reported between 3.6 and 11.3.
Pooled mean score for HADS in 905 patients based on ran-
dom effects model was 6.1 (95%CI 3.8, 8.3). Depression
mean score in 8 studies with CESD-20 assessment tools
was reported between 6.1 and 15.6. Pooled mean score for
CESD-20 in 1216 patients based on random effects model
was 12.1 (95%CI 8.4, 15.8). Depression mean score in 7
studies with BDI-21 assessment tools was reported between
4.0 and 25.1. Pooled mean score for BDI-21 in 4394 patients
based on random effects model was 11.9 (95%CI 4.8, 19.1)
(Table 3).

Meta-regression finding

The results of meta-regression analyses showed publication
year of study variable not significantly contributed to het-
erogeneity of any severity depression prevalence by WHO
regions. However, the trend of prevalence in Americas and
Western pacific regions was negative and for other regions
was positive (Fig. 4). But there was a marginally signifi-
cant to explain any severity depression prevalence variation
by age mean in the world (Coef.=— 1.0% (95% CI: 2.1,
0.08), Adj R-squared =5.93%, P value =0.069). As the age
increases, the prevalence of depression decreases (Fig. 5).

Discussion

Today, psychiatric symptoms impose a high caregiving
burden and result in high healthcare costs. Depression is
one of the most common mental disorders among patients
with breast cancer. Accordingly, this systematic review and
meta-analysis was conducted to determine the global preva-
lence of depression among patients with breast cancer. A
total of 72 out of 47424 studies conducted in 30 countries
between January 1, 2000 and March 30, 2019 entered the
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First %
auther Year Tool Country ES (95% Cl) Weight
Americas . 1
De Medeiros, M. C. L. 2010 BDI-21 Brazil | — 0.453 (0.346, 0.566 44
De Souza, B. F. 2014 BDI-21 Brazil - 0.143 (0.090, 0.220 .63
Hegel, M. T. 2006 PHQ-9 USA - s 0.106 (0.073, 0.152 .70
Christie, K. M. 2010 CESD-10 USA . 0.419 (0.383, 0.457) 1.70
Galloway, S. K. 2012 CESD-10 USA | —— 0.483 (0.362, 0.607) 1.38
ﬁ/ranou M. 2013 CESD-20 USA —— 0.374 (0.328, 0.423) 1.68
ilbury, K. 2013 CESD-20 USA b an 0.368 (0.305, 0.437 .62
Reece, J. C. 2013 PHQ-9 USA —_—T 0.375 (0.229, 0.547 .20
Steiner, J. L. 2014 CESD-20 USA —— 0.204 (0.118, 0.329 47
Wu, S. M. 2014 CESD-20 USA - 0.198 (0.152, 0.255 .67
Jones, S. M. 2015 CESD-6 USA * 0.133 (0.126, 0.142 74
Stanton, A. L. 2015 CESD-20 USA - ! 0.165 (0.128, 0.211 .69
Vin-Raviv, N. 2015 ICD-10 USA * ! 0.085 (0.077, 0.094 .74
Park, E. M. 2018 HADS USA —_—— 0.204 (0.118, 0.329) 1.47
Chan%, H. A. 2019 BSI-18 USA —— 0.227 (0.159, 0.314 .58
Subtotal ("2 =97.581%, p = 0.000) <, 0.251 (0.203, 0.298) 23.71
* Eruopean .
Auk§t—Ma')rgetic, B. 2005 CESD-20  Croatia —Lo— 0.365 (0.283, 0.456 .55
Marijanovic, |. 2017 HDRS Croatia ) e ol 0.395 (0.348, 0.443 .68
Slovacek, L. 2009 ZSDS Czech Republic v —_—— 0.610 (0.457, 0.743 .28
Christensen, S. 2009 BDI-21 Denmark 1 0.137 (0.126, 0.149 74
Ollonen, P. 2005 BDI-21 Finland b e 0.206 (0.103, 0.368 .34
Eskelinen, M. 2011 BDI-21 Finland | || —— 0.588 (0.422, 0.736 .21
Couillet, A. 2015 BDI-21 France -_— 0.371 (0.268, 0.489) 1.44
Brunault, P. 2016 MINI France - = 0.108 (0.064, 0.177) 1.66
Reuter, K. 2006 HADS Germany * 0.048 (0.030, 0.076 g3
Tsaras, K. 2018 PHQ-2 Greece i— 0.382 (0.308, 0.461 .59
Cvetkovic, J. 2016 BDI-21 Serbia ! —_— 0.774 (0.674, 0.850 .54
Puigpinos-Riera, R. 2018 HADS Spain * 1 0.150 (0.136, 0.165 b4
Saboonchi, F. 2014 HADS Sweden * 1 0.077 (0.060, 0.099 3
Karakoyun-Celik, 0. 2010 BDI-21 Turkey —_— 0.358 (0.278, 0.447 .56
Alacacioglu, A. 2014 HADS Turkey | —— 0.460 (0.366, 0.557 51
Kalender, M. 2014 HADS Turkey 1 —_— 0.557 (0.469, 0.642 .55
Geyikci, R. 2018 BDI-21 Turkeg . - 0.160 (0.099, 0.247) 1.60
lepwood, - 2010 HADS United Kingdon® . 0.030 (0.024, 0.038 74
Hill, J. 2011 DSM based United Kingdom _ == 1 0.158 (0.118, 0.207 .69
Walker, J. 2014 HADS United Kingdom @ 1 0.093 (0.087, 0.100 74
Subtotal (1"2 = 98.420%, p = 0.000) < 0.272 (0.233, 0.312) 31.57
1
*  Western Pacific . '
Stafford, L. 013 CESD-20  Australia - 0.257 (0.182, 0.350) 1.56
Chen, X, 2009 CESD-20 China - 0.390 (0.365, 0.416 by
So, W. K. 2010 HADS China - 0.344 (0.284, 0.409) 1.63
Zhang, J. 2018 China I —— 0.610(0.502, 0.708) 1.47
Miura, K. 2016 SRQ-D Japan —1 0.215 (0.144, 0.309 .56
Lee, M. K. 2011 SDS South Korea 1 - 0.566 (0.508, 0.623) 1.65
Kim, S. Y. 2012 MINI South Korea - 0.239 (0.196, 0.287 .68
Jang, J. E. 2013 HADS South Korea -, 0.225(0.181, 0.277 .68
Chang, H. Y. 2015 PHQ-9 South Korea & > 0.104 (0.092, 0.118 74
Park, B. 2017 1CD-10 South Korea * 0.078 (0.069, 0.088 74
Subtotal (1"2 =99.026%, p = 0.000) OI 0.299 (0.212, 0.386 6.44
*  South-East Asia . 1
Ng, G. C. 7 HADS Malaysia —_— 0.333 (0.253,0.424) 1.55
Sharma, A. 2015 HADS Nepal 1 -4 0.933(0.874, 0.966 .69
Huang, C.Y. 2010 CESD-20  Taiwan -— 0.353(0.281,0.433) 1.59
Su, J-A. 2017 MINI Taiwan - : 0.083 (0.057, 0.120 J1
Lueboonthavatchai, P. 2007 HADS Thailand - 0.190 (0.150, 0.238 .69
Kovacs, Z. 2011 PHQ-9 india - ! 0.217 (0.172, 0.271 .67
Purka{astha D. 2017 PHQ-9 india - ! 0.217 (0.172, 0.271 67
Subtotal (1A2 ='99.403%, p = 0.000) — 0.332 (0.094, 0.571 1.57
]
*  Eastern Mediterranean 1
Montazeri, A. 2000 HADS Iran - 0.358 (0.286, 0.437) 1.59
Montazeri, A. 2001 HADS Iran - 0.393 (0.276, 0.524) 1.38
Montazeri, A. 2005 HADS Iran — 0.548 (0.474, 0.620) 1.60
Ardebil, M. D. 2013 BDI-21 Iran —_—— 0.400 (0.286, 0.526 .39
Mashhadi, M. A. 2013 BDI-21 Iran ! —_— 0.762 (0.615, 0.865 37
Shakeri, J. 2016 BDI-21 Iran 1 -+ 0.959(0.900, 0.984 .70
Mhaidat, N. M. 2009 HADS Jordan | —— 0.512 (0.365, 0.657 .26
Akel, R. 2017 HADS Lebanon - 0.247 (0.185, 0.321 .62
Bener, A 2017 BDI-21 Qatar P 0.472 (0.435, 0.510 .70
Ahmed, A. E. 2018 DASS-21  Saudi Arabia e = 0.496 (0.410, 0.582) 1.55
Subtotal (1"2 = 98.337%, p = 0.000) I-<>- 0.515(0.341,0.689) 15.16
*  African !
Popoola, A. O. 2012 MINI Nigeria —— 0.403 (0.321,0.491) 1.55
1
]
Hetero[geneity between groups:g =0.005
Overall” (12 = 99.099%, p = 0.000); ¢ 0.323 (0.291, 0.356)  100.00
| | I | I
0 25 5 75 1

Fig.2 Global prevalence of depression based-on random effects model among breast cancer patients based on WHO regions

final stage of the meta-analysis. All studies were conducted
using standard instruments. While a 2014 review, which
included 43 studies conducted on a total of 11,182 people by
2011 [88], reported a global depression prevalence of 32.2%
(1.8-89.2%) in patients with breast cancer, consistent with
Hotopf’s study, which indicated a 29% increase in depres-
sion among cancer patients [89], it was inconsistent with

previous two studies carried out in different years 2014 and
2011, which showed a depression prevalence of 11-20%,
[90], and 14.1% [88] in patients with breast cancer, which
indicates an increase in the depression level in recent years
[91].

Previous studies have shown the overall prevalence of
depression in patients with a variety of cancers to be 13%

@ Springer
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Table 2 Global prevalence of different level of severity of depression among breast cancer patients based on the WHO regions

WHO regions Country Assessment tools Mild depression Moderate depression Mild or moderate depres- Major depression
First author (year) sion
Americas
De Souza, B.F. (2014)  Brazil BDI-21 12.5 (7.6, 19.9) 12.5 (7.6, 19.9) 1.8 (0.5, 6.3)
[33]
De Medeiros, M.C.L. Brazil BDI-21 24.0 (15.8,34.8) 16.0(9.4,25.9) 40.0 (29.7, 51.3) 5.3 (2.1, 12.9)
(2010) [32]

Hegel, M.T. (2006) [39] USA PHQ-9 4.2(2.3,7.6) 3.8(2.0,7.1) 8.1(5.2,12.2) 25(1.2,54)
Sub-group random pooled ES 5.5(3.1,8.0) 10.1 (2.1, 18.1) 19.1 (5.3, 32.9) 2.5(1.0,4.0)
European

Puigpinos-Riera, R. Spain HADS 9.2 (8.1, 10.5) 9.2 (8.1, 10.5) 5.8(4.9,6.8)

(2018) [68]
Marijanovic, I. (2017)  Croatia HDRS 25.8(21.8,18.4) 6.7 (4.6,9.6) 32.5(28.1,37.2) 6.9 (4.9,9.9)
[55]
Cvetkovié, J. (2016) Serbia  BDI-21 7.1(3.3,14.7) 67.9(57.3,76.9) 75.0 (64.8, 83.0) 2.4 (0.7, 8.3)
[31]
Couillet, A. (2015) [30] France  BDI-21 20.0 (12.3, 30.8) 20.0 (12.3, 30.8) 17.1 (10.1, 27.6)
Kalender, M. (2014) Turkey HADS 30.3 (22.9, 39.0) 30.3 (22.9, 39.0) 25.4 (18.5,33.8)
[47]
Eskelinen, M. (2011) Finland BDI-21 32.4(19.1,49.2) 11.8 (4.7,26.6) 44.1 (28.9, 60.5) 14.7 (6.4, 30.1)
[35]
Karakoyun-Celik, O. Turkey  BDI-21 16.7 (11.1,24.3) 16.7 (11.1,24.3) 19.2 (13.1,27.1)
(2010) [48]
Aukst-Margetic, B. Croatia CESD-20 11.3 (6.7, 18.4) 7.8(4.2,14.2) 19.1 (13.0, 27.3) 17.4 (11.5,25.3)
(2005) [22]
Sub-group random pooled ES 18.0(7.1,28.9) 20.3 (13.0, 27.5) 30.4 (17.3, 43.6) 12.2 (8.1, 16.2)
Western pacific

Zhang, J. (2018) [87] China SDS 42.7 (32.5,53.5) 14.6 (8.6,23.9) 57.3 (46.5, 67.5) 3.7(1.3,10.2)

Chen, X. (2009) [27] China CESD-20 26.0 (23.8,28.4) 26.0 (23.8,28.4) 13.0(11.3, 14.9)
Sub-group random pooled ES 25.1(22.9,27.3) 27.4 (25.1, 29.6) 11.5(9.9, 13.1)
South-East Asia

Purkayastha, D. (2017) India PHQ-9 6.4 (4.0, 10.0) 7.1 (4.6, 10.8) 13.5(9.9, 18.1) 8.2(5.5,12.2)

[69]

Sharma, A. (2015) [75] Nepal HADS 29.2 (21.8,37.8) 60.0(51.1, 68.3) 89.2 (82.3,93.6) 4.2(1.8,9.4)

Kovacs, Z. (2011) [5S0]  India PHQ-9 6.4 (4.0,10.0) 14.6(10.9,19.3) 17.6 (13.5, 22.6) 4.1(2.3,7.2)
Sub-group random pooled ES 12.7(4.3,21.2) 26.7(5.3,48.2) 40.0 (0.0, 83.9) 5.4 (2.8, 8.0)
Eastern Mediterranean

Bener, A. (2017) [23] Qatar BDI-21 27.7(24.5,31.2) 27.7(24.5,31.2) 19.5 (16.7, 22.6)

Akel, R. (2017) [18] Lebanon HADS 13.3 (8.8, 19.7) 6.7 (3.7, 11.8) 20.0 (14.4,27.1) 4.7(2.3,9.3)

Shakeri, J. (2016) [74]  Iran BDI-21 8.2(42,153) 18.4(11.9,27.2) 26.5 (18.8, 36.0) 69.4 (59.7,71.6)

Montazeri, A. (2005) Iran HADS 25.4(19.6, 32.3) 25.4(19.6,32.3) 29.4 (23.2,36.5)

[62]
Montazeri, A. (2001) Iran HADS 25.0 (15.5,37.7) 25.0(15.5,37.7) 14.3 (7.4,25.7)
[60]
Montazeri, A. (2000) Iran HADS 13.2 (8.7, 19.6) 13.2 (8.7, 19.6) 22.5(16.6,29.8)
[61]
Sub-group random pooled ES 10.7 (6.9, 14.6)  19.2(10.8, 27.6) 22.8(17.5,28.1) 26.3 (13.0, 39.6)
African
Popoola, A. O. (2012)  Nigeria MINI 23.4(16.8, 31.6) 23.4(21.9,35.9) 16.9 (11.4,24.5)
[67]

Overall random pooled ES

16.2 (10.9, 21.5)

19.6 (15.2, 24.0)

28.9(21.9, 35.9)

13.2 (10.1, 16.3)
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Fig. 3 Number of studies conducted and pooled prevalence of depression (95% CI) among breast cancer patients by countries based on WHO

regions

[90], 16% [92]. Possible reasons for the difference from the
present study may be the variations in the characteristics of
the studies included and the fact that only those published
by 2001 had been included in previous analyses, whereas the
present analysis included about 47 new studies. In previous
studies, databases other than the ones searched in the present
study were also used. Another reason can be the type of
instruments used to measure depression in two studies. Mas-
sie’s (2014) study showed a depression prevalence of 1-46%,
which was higher than the current study [93]; such a differ-
ence could have been due to differences in methodology.
Similar to the current study, although there was a simi-
lar type of cancer, there was a wide variance in the preva-
lence of depression, which could have been due to the dif-
ferent disease stages and treatment strategies. There is also
evidence that the depression rate in caregivers of cancer
patients, including those with breast cancer, is 42.5% that is
higher, which can be due to the high caregiving burden of
families as the main source of support for patients. Also, the
time and effort invested by caregivers, which draws on their
financial, spiritual, and emotional resources, can reduce their
quality of life and increase their level of depression [94, 95].
Evidence also suggests that the prevalence of depression is

as follows in other cancers: prostate cancer (17.27%) [96],
ovarian cancer (25.34%) [97], and lung cancer (13.1%) [98],
all of which are lower than the prevalence of depression in
patients with breast cancer in the present study. This may be
owing to the psychological complications caused by breast
cancer, the greater psychological impact of breast cancer on
women, and their impaired body image [99-101].

The prevalence of major depression in the present study
was 13.2%, higher than the global study in 2014 [102].
The prevalence of depression in the EMRO was higher
than in other parts of the world. The results also showed
that depression in middle-income countries is higher than
higher-income countries, which is consistent with previous
evidence suggesting the impact of socioeconomic factors on
the treatment and improvement of psychological symptoms
in cancer patients [102—105].

Determining the exact clinical prevalence of depression
is very important since self-report instruments often show
higher than actual depression rates owing to exaggerations
by patients; in the case of structured interviews, if the inter-
viewers are not adequately skilled, the reported rates can be
lower than actual rates, increasing the incidence of depres-
sion left undiagnosed in patients [92]. The evidence also
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Table 3 Meta-analysis of

. ) Assessment tools Country Mean (SD) 95% ClI for effect size
depressmg mean score in breast First author (year)
cancer patients in the World by
assessment tools HADS
Park, E. M. (2018) [66] USA 4.4 @3.5) 34,54
Sharma, A. (2015) [75] Nepal 11.3(2.8) 10.8, 11.8
Schleife, H. (2014) [73] Germany 4.4 (3.7) 3.7,5.1
Ho, S. S. (2013) [41] China 6.0 (4.0) 5.5,6.5
Ho, S. S. (2013) [41] China 3.6(34) 3.1,4.1
Montazeri, A. (2001) [60] Iran 6.5 (3.8) 5.5,7.5
Montazeri, A. (2000) [61] Iran 6.2 (4.9) 54,7.0
Overall random pooled ES 6.1 3.8,83
CESD-20
Steiner, J. L. (2014) [81] USA 10.2 (6.9) 8.3,12.0
Wu, S. M. (2014) [86] USA 6.1 (3.7) 5.6,6.6
Kyranou, M. (2013) [51] USA 13.7.(9.7) 12.7, 14.7
Milbury, K. (2013) [58] USA 14.5 (9.6) 13.2,15.8
Stafford, L. (2013) [79] Australia 13.8 (9.6) 11.9,15.7
Huang, C. Y. (2010) [43] Taiwan 15.6 (13.4) 13.4,17.7
Carlson, L. E. (2007) [24] Canada 11.2 (10.4) 7.6,14.7
Overall random pooled ES 12.1 8.4,15.8
BDI-21
Geyikci, R. (2018) [38] Turkey 10.6 (5.6) 9.5,11.7
Bener, A. (2017) [23] Qatar 25.1(7.7) 24.5,25.7
Dujmovié, A. (2017) [34] Croatia 10.1 (7.2) 8.7,11.5
Couillet, A. (2015) [30] France 4.0 (4.3) 3.0,5.0
Alacacioglu, A. (2009) [19] Turkey 13.0 (9.3) 10.5, 15.5
Christensen, S. (2009) [28] Denmark 8.9 (7.4) 8.6,9.1
Overall random pooled ES 11.9 4.8,19.1
BSI-18
Jimenez-Fonseca, P. (2018) [45] Spain 63.2 (7.8) 62.1,64.3
PHQ-2
Tsaras, K. (2018) [83] Greece 2.05 (1.7) 1.8,2.3
SDS
Lee, M. K. (2011) [52] South Korea 41.4 (0.57) 41.3,41.7
PHQ-9
Reece, J. C. (2013) [70] USA 6.5(5.2) 477,83
BDI-13
Sheppard, V. B. (2013) [76] USA 11.5 (5.0) 104, 12.6
CESD-10
Galloway, S. K. (2012) [37] USA 10.3 (5.8) 8.8, 11.7
Psychosocial Screen
Linden, W. (2012) [53] Germany 7.4(3.3) 73,75
MADRS
Fafouti, M. (2010) [36] Greece 13.4 (10.3) 11.6,15.2

suggests that routine screening can be effective in detecting
depression and other psychiatric disorders in patients with
breast cancer [90, 92].

The limitations of this systematic review and meta-analy-
sis were as follows: (1) All studies were descriptive that have
their specific methodological limitations. (2) Most studies

@ Springer

were conducted in high-income countries that limits the
interpretation of results and generalization specific to low-
income countries. (3) Only studies published in English were
included. (4) Patients with breast cancer entered at various
stages and the impact of the disease on depression was not
considered. (5) Some studies did not provide the necessary
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Fig.4 Meta-regression between publication year of study and the prevalence depression by WHO regions

information and efforts were made to provide such infor-
mation by contacting with the authors of such studies. (6)
Another important limitation was high heterogeneity among
the studies, and although the subgroup analysis was carried
out, the heterogeneity level was still high. (7) It was not pos-
sible to investigate the impact of other demographic factors
such as age, economic status, type of treatment, stage of the
disease due to the unavailability of relevant information in
most studies.

However, the study also had its strengths, which are as
follows: (1) According to the authors’ best knowledge, this
is the first study that specifically investigates depression in
patients with breast cancer during this period. (2) In this
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Fig.5 Meta-regression between mean age of participants and global
prevalence of depression

study, a systematic review and meta-analysis approach was
used to determine the prevalence of depression. (3) The
prevalence of depression was also investigated based on the
economic level of countries (SDI). (4) The studies included
have been evaluated for their methodological quality and
only the studies with a low-medium risk were included. (5)
The prevalence of depression was calculated based on vari-
ous instruments examined.

Conclusions

This meta-analysis study examined the prevalence of depres-
sion in patients with breast cancer. The results of the pre-
sent study indicate a relatively high prevalence of depres-
sion in patients with breast cancer. The results of this study
can help policymakers and health personnel determine the
importance of timely diagnosis and treatment of depression.
It is important to consider depression as an important risk
factor affecting the daily lives of patients. It is essential to
train healthcare personnel for proper depression screening
and familiarity with its various treatments.
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