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Abstract 

Background: Breast cancer (BC) is the most common cancer among women. Studies have shown that cancer 
patients can develop depression impacting their quality of life, treatment outcomes, and survival rates. This study 
aimed to determine the risk factors, severity and prevalence of depression among females diagnosed with BC in mul‑
tiple hospitals across Palestine.

Methods: A cross‑sectional study was conducted at different cancer treatment centers in Palestine using a previ‑
ously developed questionnaire consisting of 23 questions to assess the severity of major depressive disorder among 
females diagnosed with breast cancer. The Patient Health Questionnaire‑9 (PHQ‑9) was included in the questionnaire.

Results: Out of 223 respondents, 79 (35.4%) have developed moderate to severe depression. Chi‑square results 
revealed that the risk of developing moderate to severe depression was higher among females who suffer from 
side‑effects related to BC treatment (P < 0.011), females who knew the BC stage at the diagnosis step (P < 0.031), and 
negative implications on BC patients in Palestine (P < 0.009).

Conclusion: Breast cancer patients have an increased risk of developing major depressive disorder. Patient assess‑
ment and treatment for depression at the time of BC diagnosis, during the treatment journey, and monitoring after 
treatment completion is essential for patient quality of life and BC treatment outcomes.
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Background
Breast Cancer (BC) is the most common cancer among 
women  worldwide; according to the World Health 
Organization (WHO), there were 2.3 million women 
diagnosed with BC and 685,000 deaths globally in 2020 
[1]. In the Eastern Mediterranean Region (EMR), there is 
an increase in breast cancer incidence ranked as the most 
prevalent cancer among women [2, 3] combined with the 
highest mortality rate [2], which is to be attributed to the 
under developed cancer registration and surveillance sys-
tems in the region [3].

In the west bank, BC is also considered the most com-
mon type of cancer among women. According to the Pal-
estinian ministry of health (MOH) annual health reports 
between 2016–2019, 1839 new cases of female BC 
patients were reported [4–7].

Anatomically, the main components of the female 
breast are lobules, lactiferous ducts and fatty tissue, in 
addition to lymph nodes and blood vessels [8]. BC refers 
to a malignancy originating from these tissues [9]. Fur-
thermore, breast cancer can be classified into non-inva-
sive BC (in situ) or invasive BC according to its relation 
to the basement membrane [9]. Many reports described 
these types and their subtypes which have specific prop-
erties when it comes to presentation and prognosis 
[10–12].

Early detection of breast cancer can prevent further 
disease progression, [13] thus, patient recognition of BC 
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symptoms is crucial. BC symptoms can include a painless 
lump (which is the most common presenting symptom), 
lymphadenopathy, nipple changes such as; retraction, 
discharge and pain.

Diagnosis of breast cancer includes a variety of meth-
ods. These include; mammograms, ultrasound and MRI. 
Utility of these diagnostic modalities can vary according 
to patient-related factors.

A wide variety of BC treatment options exist depend-
ing on patient factors and the disease stage. Early stages 
(I, II), can be treated with surgery with or without 
chemotherapy. Surgical management of BC can range 
from lumpectomy to radical mastectomy [14]. Radia-
tion therapy is often used after breast surgery to prevent 
recurrence [15], while chemotherapy can be utilized after 
surgery (Adjuvant chemotherapy) or -in some cases- 
before surgery (neoadjuvant), especially when the tumor 
size is larger than 5 cm (stage III) [16].

There is evidence that BC women are at high risk of 
developing depression within the first year of diagnosis 
[17, 18]. A review study showed that 41% of newly- diag-
nosed BC patients suffer from distress while 11% suffer 
from major depressive disorder [19] and another study 
found that 10 to 32% of young patients diagnosed with 
BC develop depression more often [20].

Depression is one of the most common psychiat-
ric illnesses, caused by Serotonin and Nor-epinephrine 
deficiency [10], but in cancer patients other pathogenic 
factors have been identified where major depressive dis-
order (MDD) has been mostly linked to an increase in 
cytokines including Interleukin (IL)-6, which further 
depletes the amino acid tryptophan and induces indola-
mine 2,3 dioxygenase (IDO) enzyme [21]. And due to an 
increase in these inflammatory mediators as well as oxi-
dative stress, glutamatergic excitotoxicity develops [22]. 
Patients suffering from depression can present with dif-
ferent symptoms such as: feelings of guilt and worthless-
ness, sleep and appetite disturbances, loss of energy and 
anhedonia. Depression can range from mild to severe 
depending on the symptoms and the impact on patients’ 
quality of life (QoL) [23].

According to the fifth Diagnostic and Statistical Man-
ual (DSM-5) of mental disorders for depression, Symp-
toms should be present for 2  weeks or more to make a 
diagnosis of depression, not attributable to psychological 
effects of a substance or another medical condition [10]. 
PHQ-9 can also be used to screen for depression caused 
by a medical condition, such as CHF and cancer.

Many studies were conducted to determine fac-
tors associated with developing depression among BC 
patients. Receiving chemotherapy treatment [18], breast 
mastectomy surgery[19], social support [23] not attend-
ing any psychosocial support programs [24] and lower 

educational level [25] are all factors associated with high 
risk for developing depression. At the same time, it is 
controversial whether the stage of disease at diagnosis is 
directly related to development of depression or not [19]. 
Knowledge of breast cancer diagnosis and information 
provision has been associated with lower risk of depres-
sion due to the improvement of patient satisfaction and 
quality of life, based on previous studies [26, 27], which is 
counteractive to the results obtained in this study.

In Palestine, the prevalence and severity of depres-
sion among BC patients during diagnosis or treatment 
have not been addressed or reported in the annual health 
report of the ministry of health. However, many studies 
suggested a direct relationship between depression and 
cancer and its negative impact on patients’ quality of life 
and well-being. Therefore, our research aimed to evaluate 
the prevalence, the risk factors and severity of depression 
among females diagnosed with breast cancer in Palestine. 
Furthermore, our study is conducted to evaluate the rela-
tionship between social support and its role in prevent-
ing, decreasing severity as well as frequency of depressive 
episodes.

Methods
Study participants and sample size
The sample size was calculated based on the number of 
patients diagnosed with breast cancer in the West Bank 
between the years 2016–2019, which was 1839 cases [4–
7]. The calculated study sample was 223 patients with a 
95% confidence interval and a 5% margin error [28].

Patients were recruited from cancer treatment centers 
at Dunya Diagnostic Center for BC, oncology depart-
ments in Augusta Victoria Hospital, Istishari Arab Hos-
pital, Beit Jala Hospital, and Palestinian Medical Complex 
hospital. Females aged 30–70 years who were diagnosed 
with primary BC within the last year in the West Bank 
and Jerusalem were included in the study. Secondary BC 
cases, where cancer has originated from another site and 
metastasized to the breast were excluded in the study. 
Participants were classified based on their BC treatment 
plan chemotherapy, surgery (lumpectomy, mastectomy, 
lymph node dissection) and radiotherapy and eligible 
patients were chosen based on hospital clinical records.

Study design and data collection
Data collection took place between January and April 
2021. 318 questionnaires were distributed to the previ-
ously mentioned locations, but due to limited time, only 
223 samples were filled out. Researchers or healthcare 
professionals have interviewed the patients and filled 
the questionnaires after obtaining verbal consent. Ver-
bal informed consent was obtained by each participant 
before enrollment and this verbal consent procedure 
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was approved by Ethics Committee of the Research Eth-
ics Committee at the Faculty of Pharmacy, Nursing and 
Health Professions, Birzeit University [Approval number 
BZU-PNH-2002].

A questionnaire was constructed after reviewing the 
literature [29, 30], written in English, reviewed by nurses, 
oncologists, and clinical pharmacists; their comments 
and expertise were taken into consideration for modifi-
cation of the questionnaire before data collection, also 
feedback was received from psychiatrists and psycholo-
gists. The questionnaire was then translated into Arabic 
by an expert then distributed for patients. The question-
naire consisted of two parts; the first part is made up of 
fourteen questions, which included socio-demographic 
information including age of the patient, residency region 
and disease-related questions including age at diagnosis, 
knowledge of disease stage and diagnosis, treatment plan, 
treatment side-effects, availability and source of psycho-
logical support, patient’s view on psychological support 
and negative consequences of the disease. The answers 
were displayed as multiple-choice categories. The second 
part of the questionnaire included the PHQ-9 diagnostic 
assessment questionnaire for MDD. PHQ-9 is considered 
a screening tool for depression that consists of 9 ques-
tions to assess symptoms of depression in the last two 
weeks, including sleep disturbance, appetite changes, 
fatigue, loss of interest, suicidal thoughts, feelings of 
guilt, difficulty concentrating, and excessive movement 
or speaking. Each question is assigned a score from zero 
to three. A value of zero was assigned to no symptoms 
and a value of three for daily symptoms.

Statistical analysis
Data was inserted into google forms, cleared, transferred, 
and analyzed using Statistical Package for Social Sciences 

(SPSS) version 22. Four treatment groups including 
chemotherapy as part of their treatment plan, were 
resorted and combined to compare the risk of develop-
ing depression in patients receiving chemotherapy vs. 
patients not receiving chemotherapy. The PHQ9 score 
was used to assess depression and the reliability coeffi-
cient Cronbach’s alpha factor was measured and revealed 
a good internal consistency (Cronbach α = 0.753).

Patients’ score was calculated then classified as healthy- 
mildly depressed if the score was less than 10 and as 
moderate- severely depressed if the score was 10 or more.

Descriptive statistics (mean, standard deviation, and 
frequencies) were calculated for both BC and depres-
sion-related questions. Pearson Chi-square test was per-
formed at a 95% confidence level to identify the potential 
associated factors between BC disease and the PHQ-9 
dichotomous scale.

Results
A total of 223 participants answered the questionnaire, 
193 (86.5%) were West Bank inhabitants and 73 (32.7%) 
were less than 40 years when they were diagnosed.

According to the PHQ-9 score in Table  1, 79 (35.4%) 
women suffered from moderate-severe depression symp-
toms. In addition, sleep disturbance and low energy were 
the most common symptoms reported (mean=1.46), 
while thoughts about death, or hurting themselves were 
the lowest reported symptoms, followed by feeling bad 
about themselves (mean=0.26, 0.39), respectively.

Table  2 showed that 30 (39%) of patients aged 40-49 
years had the highest risk of developing moderate-severe 
depression, and 69 (35.8%) developed moderate-severe 
depression in the group of West Bank inhabitants.

Table  3 showed that only 35 (15.7%) of respond-
ents knew their stage at diagnosis. For most patients, 

Table 1 PHQ‑9 scale and score for depression (N 223)

Symptoms Never
n (%)

Several days
n (%)

half of the 
days or 
more
n (%)

almost every day
n (%)

Mean Standard 
deviation

Little interest or pleasure in doing thing 47 (21.1) 105 (47.1) 51 (22.9) 20 (9.0) 1.20 0.873

Feeling down, depressed, or hopeless 79 (35.4) 102 (45.7) 24 (10.8) 18 (8.1) 0.91 0.884

Trouble falling or staying asleep, or sleeping too much 33 (14.8) 102 (45.7) 41 (18.4) 47 (21.1) 1.46 0.985

Feeling tired or having little energy 24 (10.8) 112 (50.2) 47 (21.1) 40 (17.9) 1.46 0.909

Poor appetite or overeating 42 (18.8) 107 (48.0) 45 (20.2) 29 (13.0) 1.27 0.916

Feeling bad about yourself 159 (71.3) 49 (22.0) 6 (2.7) 9 (4.0) 0.39 0.733

Trouble concentrating on things, such as reading the newspaper 82 (36.8) 97 (43.5) 22 (9.9) 22 (9.9) 0.93 0.927

Moving or speaking so slowly that other people could have 
noticed

114 (51.1) 77 (34.5) 19 (8.5) 13 (5.8) 0.69 0.859

Thoughts that you would be better off dead, or of hurting your‑
self in some way

183 (82.1) 28 (12.6) 7 (3.1) 5 (2.2) 0.26 0.624
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chemotherapy and surgery were part of their treatment 
plan. 196 (87.9%) of patients had surgery, and 203 (91.0%) 
of patients were on chemotherapy. As shown in Fig.  3, 
among women who underwent chemotherapy treat-
ment, 88 (39.5%) suffered from many side effects, and 164 
(73.5%) had alopecia.

The Chi- square test revealed a significant association 
between knowing the BC stage and the possibility of 
developing depression (p- value = 0.031). Women know-
ing their disease type or stage (51.4%) were more likely 
to develop moderate- severe depression compared to 
patients who didn’t (32.4%).

Respondents who reported having many side effects 
after chemotherapy treatment (45.5%) were significantly 
more likely to develop moderate- severe depression (p- 
value = 0.011) compared to those who reported fewer 
side effects (28.9%). No significant associations were 

found between factors total mastectomy surgery or hair 
loss and the possibility of developing depression.

As shown in Fig.  1, the majority of respondents 
reported receiving social support to cope with their dis-
ease, 207 reported that their family members were the 
primary source of support, while 110 of patients reported 
receiving support by friends, 27 patients received support 
by a psychologist and only 11 patients received support 
by a psychiatrist. 3 (1.3%) of them were diagnosed with 
depression and treated with an antidepressant, and (8%) 
received counseling by a psychologist. Nevertheless, the 
PHQ-9 scale revealed that (35.4%) were at risk of suffer-
ing from moderate-severe depression and needed psychi-
atrist support and treatment.

Cancer, in general, has many restraints on a patient’s 
life. 156 participants revealed that they are afraid of the 
disease itself and its consequences and 152 revealed that 

Table 2 Patients’ age residency region vs Depression (N 223)

Variable Participants n (%) Asymptomatic-mild depression Moderate-severe depression P- value

Residency region

 West Bank 193 (86.5%) 124 (64.2%) 69 (35.8%) 0.797

 Gaza strip 30 (13.5%) 20 (66.7%) 10 (33.3%)

Age at diagnosis

  < 40 73 (32.7%) 48 (65.8%) 25 (34.2%) 0.714

 40‑ 49 77 (34.6%) 47 (61.0%) 30 (39.0%)

 50 or more 73 (32.7%) 49 (67.1%) 24 (32.9%)

Table 3 Knowledge of Diagnosis, Stage, Treatment plan and surgery type vs Depression (N 223)

 + Chemo: treatment plan include chemotherapy, -Chemo: treatment plan does not include chemotherapy, Partial (± LN): partial mastectomy with or 
without lymph node removal, Total (± LN) total mastectomy with or without lymph node removal

Variable Participants n (%) Asymptomatic-mild 
depression

Moderate-severe depression P- value

Knowledge of BC stage or type
 Yes 35 (15.7%) 17 (48.6%) 18 (51.4%) 0.031

 No 188 (84.3%) 127 (67.6%) 61 (32.4%)

Treatment plan
  + Chemo 203 (91.0%) 130 (64.0%) 73 (36.0%) 0.595

 -Chemo 20 (9.0%) 14 (70.0%) 6 (30.0%)

Surgery Type
 Partial (± LN) 119 (53.4%) 74 (62.2%) 45 (37.8%) 0.147

 Total (± LN) 77 (34.5%) 48 (62.3%) 29 (37.7%)

 No surgery 27 (12.1%) 22 (81.5%) 5 (18.5%)

Number of side effects due to chemotherapy
 0 to 3 135 (60.5%) 96 (71.1%) 39 (28.9%) 0.011

 4 to 7 88 (39.5%) 48 (54.5%) 40 (45.5%)

Chemotherapy-induced alopecia
 Hair loss 164 (73.5%) 101 (61.6%) 63 (38.4%) 0.120

 No Hair loss 59 (26.5%) 43 (72.9%) 16 (27.1%)
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the chemotherapy treatment side effects are one of the 
main negative consequences on their life. The other fac-
tors are shown in Fig. 2

Figure 3, BC: patients undergoing chemotherapy treat-
ment complained of many side effects, the most common 
(164 patients) of which was facial and scalp hair loss, fol-
lowed by nausea and vomiting (155 patients).

Table  4 shows the relationship between difficul-
ties and side effects due to treatment, medical refer-
rals, and unavailability of support with the possibility 
of developing depression. However, the results revealed 
a relation only between facing adverse impacts and the 
possibility of developing moderate-severe depression 

(P-value = 0.009). Patients with many restraints (66.7%) 
are more likely to develop moderate-severe depression 
than those with fewer restraints (33.2%).

The relationship between fearing the disease and hav-
ing medication side effects that negatively affect patients’ 
lives, treatment difficulties or unavailability of support, 
and depression appears to have increased the risk of 
developing depression but results were not statistically 
significant.

As shown in Fig. 2, 24% of all participants didn’t receive 
psychological support. Of those, 91.7% (22% over-
all) thought they needed it, while only 8.3 (2% overall) 
thought it was not essential.

Fig. 1 Psychological support sources for BC patients (N 223)

Fig. 2 Restraints on BC patients in Palestine
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Discussion
Depression was a common and significant co-morbidity 
among BC patients who participated in the study. The 
prevalence of depression in Palestine among breast can-
cer patients was 35.4% which is much higher compared 

to nearby countries, as in Jordan (30.2%) [31] and Leba-
non (24.7%) [32], and lower than Egypt (68.6%) [33].

There was no significant difference in depression rates 
between the West Bank and Gaza dwellers although it 
was expected to have more cases of moderate-severe 
depression among Gaza dwellers, since this population 
group might suffer more difficulties in terms of hospital 
referrals and access to health care. Reports indicating 
and explaining differences between geographical areas 
are lacking, thus the exact causes of possible differences 
is yet not clear. we believe that this can be multifactorial 
including differences in socioeconomic status and educa-
tional level, we believe that more future studies need to 
be done to inspect these differences.

The prevalence of depression was not significantly 
different between different age groups. This finding is 
inconsistent with Adam and Koranteng’s study, where 
younger patients may be at higher risk of developing 
depression due to BC’s psychological impact on their 
physical appearance and quality of life [34]. These find-
ings may be related to a higher percentage of elderly 
patients who participated in study, leading to a decrease 
in the power to assess risk of developing depression in 
younger age group, as opposed to previous literature. [19] 
In addition, neither mastectomy nor alopecia was associ-
ated with increasing the risk of depression development 
compared to what has been approved by other studies 
[20, 29, 33, 34], but patients who had partial or total mas-
tectomy had higher risk of developing moderate to severe 
depression compared to patients who didn’t undergo 
mastectomy surgery. The major surgical treatment of BC 

Fig. 3 Side effects of breast cancer treatment

Table 4 Psychological support and negative implications VS 
Depression in breast cancer patients (N 223)

Variable Participants 
n (%)

asymptomatic-
mild depression

Moderate-
severe 
depression

P- value

Receiving support (sources)

 Little ≤ 2 102 (45.7) 63 (61.8) 39 (38.2) 0.421

 Many > 2 121 (54.3) 81 (66.9) 40 (33.1)

Supported by psychologist counseling

 Yes 27 (12.1) 19 (70.4) 8 (29.6) 0.502

 No 196 (87.9) 125 (63.8) 71 (36.2)

Number of limitations due to disease

 Little ≤ 3 208 (93.3) 139 (66.8) 69 (33.2) 0.009

 Many > 3 15 (6.7) 5 (33.3) 10 (66.7)

Having treatment difficulty and receiving hospital referrals

 Yes 70 (31.4) 44 (62.9) 26 (37.1) 0.717

 No 153 (68.6) 100 (65.4) 53 (34.6)

Fear of the disease and its consequences

 Yes 156 (70.0) 97 (62.2) 59 (37.8) 0.254

 No 67 (30.0) 47 (70.1) 20 (29.9)

Side effects of medicines affects patients’ life

 Yes 144 (64.6) 94 (61.8) 58 (38.2) 0.212

 No 79 (35.4) 50 (70.4) 21 (29.6)



Page 7 of 9Sadaqa et al. BMC Cancer          (2022) 22:295  

usually includes partial or total mastectomy. If lymph 
nodes are invaded, they are removed as well [28]. Also, 
the social and cultural belief system and women’s physi-
cal appearance might differ between different popula-
tions and cultures. We noted that the psychological 
impact of chemotherapy-induced alopecia was high but 
statistically insignificant, this could be explained by the 
fact that many of Palestinian females cover their hair.

Knowledge of BC stage at diagnosis and the exact BC 
type increased the risk of developing moderate-severe 
depression. This finding could be due to the patients’ 
ability to read more about their disease online and know 
the risk of recurrence and prognosis of their disease com-
pared to other people who only knew very little detail 
about their illness [20]. It was also noticed that after 
interviewing patients at Augusta Victoria Hospital, many 
of them did not receive high school education. Their reli-
gious and spiritual beliefs played an essential role in cop-
ing with their illness.

Side effects related to chemotherapy, such as alopecia, 
fatigue, pain, nausea, vomiting, and tiredness, are risk 
factors for developing depression and negatively affect 
BC patients’ quality of life and prognosis. This finding 
was supported by other studies where chemotherapy has 
increased the risk of depression and anxiety [31, 35]. In 
addition, chemotherapy’s adverse effects remain almost 
one-month post-treatment, whereas adverse effects of 
radiotherapy usually decline throughout therapy [32]. 
Appropriate patient assessment and selecting chemo-
therapy agents based on patient comorbidities and organ 
functions are factors that should be addressed at every 
patient encounter. Furthermore, optimizing medication 

therapy to treat or prevent side effects will improve 
patient chemotherapy treatment experience and decrease 
risk factors for developing depression-related to side 
effects such as appropriate measures to prevent and treat 
nausea, vomiting, and pain.

Diagnosis of cancer carries many negative implica-
tions on BC patients in Palestine such as fear due to false 
beliefs, and lack of education despite the development of 
medicine and treatment options in the West Bank hospi-
tals nowadays compared to many years ago when mor-
tality rate was higher [36]. As a result, the majority of 
patients suffered from 4fear of the disease and its conse-
quences. In addition, one-third of the respondents com-
plained of the difficulty of long-distance travel and the 
lengthy approval for hospital referral to a cancer treat-
ment center. Currently, there are insufficient hospitals in 
West Bank and Gaza for cancer treatment, which might 
delay treatment.

As shown in Fig.  4, the most common reason among 
patients for not receiving psychological support from a 
healthcare professional, was that they felt it was unnec-
essary and not needed and family support is sufficient. 
Furthermore, seeking psychological support and mental 
illness help can be difficult among this population due 
to mental illness stigmatization. In addition, continu-
ous psychological support and assessment at the time of 
diagnosis, during and following treatment are not consid-
ered an integral part of treatment protocols in all cent-
ers. As a result, mental illnesses can be miss diagnosed 
and undertreated in the West Bank [37]. Patients who 
received psychologist support had a lower risk of devel-
oping moderate to severe depression than patients who 

Fig. 4 Reasons for not receiving psychological support (N 223)
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did not. Receiving adequate psychological support is 
essential to reduce the risk of depression in breast can-
cer patients, as shown in Table  4 patients who received 
support from more than 2 sources had 5% reduced risk of 
developing moderate-severe depression symptoms com-
pared to patients who received support from 2 or less 
sources, it is also mentioned in a previous study relating 
adequate family support to reduced risk of developing 
depression [38], as well as another study where a 1-year 
of participation in cancer support, improved well-being 
of the patient was observed [39].

Suicide ideation and self-harm are unusual behaviors 
in Palestine mainly because of religious beliefs. That fact 
is reflected on the PHQ-9 scale question about suicidal 
thoughts which had the lowest mean.

Our main study limitation is that we had difficulty 
assessing the stage of breast cancer which might be 
related to an increased risk of developing depression in 
patients, and that can be studied in future research. In 
addition, the educational level of the patients should also 
be assessed in future studies related to this topic. Also, 
a bigger sample size can be beneficial in assessing the 
relationship between the studied factors and depression 
severity.

Conclusion
Depression is a common comorbidity among breast can-
cer patients in Palestine. The psychological impact of 
the disease, the side effects of chemotherapy, the lack of 
access to healthcare, and cancer treatment centers are all 
risk factors that increase the severity of this comorbidity. 
In our study, 35.4% female breast cancer patients have 
been initially screened for depression through the PHQ-9 
questionnaire and would need further evaluation by a 
psychiatrist for final diagnosis of depression, compared 
to only 1.3% who were previously diagnosed with depres-
sion by psychiatrists. Furthermore, cancer treatment 
centers need to incorporate mental illness assessment, 
treatment, and support as part of their treatment plans 
and protocol to treat and prevent depression among 
breast cancer patients.

Abbreviations
PHQ‑9: Patient‑Health questionnaire 9; BC: Breast cancer; MDD: Major Depres‑
sive Disorder; QoL: Quality of life; MOH: Ministry of Health; DCIS: Ductal carci‑
noma in situ; LCIS: Lobular carcinoma in situ; IDC: Invasive ductal carcinoma; 
ILC: Invasive lobular carcinoma; DSM IV: Diagnostic and statistical manual; 
SPSS: Statistical Package for Social Sciences.

Acknowledgements
The authors wish to thank Dunya Diagnostic Center for Breast Cancer, Augusta 
Victoria Hospital, Istishari Arab Hospital, Beit Jala Hospital and Palestinian 
Medical Complex hospital for approval of data collection and questionnaire 
editing advice. The authors also wish to thank Dr. Ihab Tahboub for suggesting 
edits to the manuscript.

Authors’ contributions
D.S and A.F planned the study, collected data, analysed and interpreted the 
patient data and wrote the manuscript draft. N.SH supervised data analysis 
and interpreted the patient data. H.N planned, coordinated and supervised 
the work. A.A, H.A and H.N contributed in the review of final edition of the 
manuscript. All authors read and approved the final manuscript.

Funding
No funding was received from any party for the data collection and publish‑
ment of this research.

Availability of data and materials
The datasets generated during and analyzed during the current study are not 
publicly available due to privacy and confidentiality of the patients, and the 
stigma concerning psychological illness in the community, but are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Verbal informed consent was obtained by each participant before enrollment 
and this verbal consent procedure was approved by Ethics Committee of the 
Research Ethics Committee at the Faculty of Pharmacy, Nursing and Health 
Professions, Birzeit University [Approval number BZU‑PNH‑2002].
The Ethics Committee of the Research Ethics Committee at the Faculty of 
Pharmacy, Nursing and Health Professions, Birzeit University approved this 
study. [Approval number BZU‑PNH‑2002].
The participation was voluntary and the participants had the right to with‑
draw at any time with no consequences, and no subjects were harmed during 
this study. The identities of the participants remained unknown; and they 
were used only for research aims without any interventions. All methods were 
performed in accordance with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Pharmacy, Faculty of Pharmacy, Nursing and Health Profes‑
sions, Birzeit University, P.O. Box 14, Birzeit, West Bank, Palestine. 2 Depart‑
ment of Internal Medicine, Al‑Quds School of Medicine, P.O. Box 17233, East 
Jerusalem, Palestine. 

Received: 10 November 2021   Accepted: 15 March 2022

References
 1. WHO. Breast cancer. 2021. https:// www. who. int/ news‑ room/ fact‑ sheets/ 

detail/ breast‑ cancer. Accessed 29 Jul 2021.
 2. Taha Z, Eltom SE. The role of diet and lifestyle in women with breast can‑

cer: an update review of related research in the Middle East. Biores Open 
Access. 2018;7:73. https:// doi. org/ 10. 1089/ BIORES. 2018. 0004.

 3. Zahedi R, MolaviVardanjani H, Baneshi MR, Haghdoost AA, Malekpour 
Afshar R, ErshadSarabi R, et al. Incidence trend of breast Cancer in women 
of eastern Mediterranean region countries from 1998 to 2019: a system‑
atic review and meta‑analysis. BMC Women’s Heal. 2020;20:1–10. https:// 
doi. org/ 10. 1186/ S12905‑ 020‑ 00903‑Z.

 4. Palestinian health information center ministry of health. Palestine, 2016 
Annual Health Report. 2016.

 5. Palestinian health information center ministry of health. Palestine, 2017 
Annual Health Report. 2017. p. 99–100.

 6. Palestinian health information center ministry of health. Palestine, 2018 
Annual Health Report. 2018. p. 68–70.

 7. Palestinian health information center ministry of health. Palestine, 2019 
Annual Health report. 2020.

https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://doi.org/10.1089/BIORES.2018.0004
https://doi.org/10.1186/S12905-020-00903-Z
https://doi.org/10.1186/S12905-020-00903-Z


Page 9 of 9Sadaqa et al. BMC Cancer          (2022) 22:295  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 8. DSM‑5. https:// www. psych iatry. org/ psych iatri sts/ pract ice/ dsm. Accessed 
29 Jul 2021.

 9. FM A, T F. Breast Cancer. Cambridge Handb Psychol Heal Med Second 
Ed. 2018;:577–80. http:// europ epmc. org/ books/ NBK48 2286. Accessed 29 
Aug 2021.

 10. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. 
Lifetime prevalence and age‑of‑onset distributions of DSM‑IV disorders 
in the national comorbidity survey replication. Arch Gen Psychiatry. 
2005;62:593–602. https:// doi. org/ 10. 1001/ ARCHP SYC. 62.6. 593.

 11. Maughan KL, Lutterbie MA, Ham P. Treatment of Breast Cancer. Am Fam 
Physician. 2010;81:1339–46. www. aafp. org/ afpAm erica nFami lyPhy sicia 
n1339. Accessed 29 Jul 2021.

 12. Rw C, Dc A, Bo A, Hj B, Wb C, Sb E, et al. Invasive breast cancer. J Natl Compr 
Canc Netw. 2011;9:136–222. https:// doi. org/ 10. 6004/ JNCCN. 2011. 0016.

 13. Breast Cancer Early Detection and Diagnosis. https:// www. cancer. org/ 
conte nt/ dam/ CRC/ PDF/ Public/ 8579. 00. pdf. Accessed 24 Feb 2022.

 14. Gw S, Ep M, Gn H, Hj B, Pj G, Ac W. Past, present, and future challenges in 
breast cancer treatment. J Clin Oncol. 2014;32:1979–86. https:// doi. org/ 
10. 1200/ JCO. 2014. 55. 4139.

 15. Ward EM, DeSantis CE, Lin CC, Kramer JL, Jemal A, Kohler B, et al. Cancer 
statistics: breast cancer in situ. CA Cancer J Clin. 2015;65:481–95. https:// 
doi. org/ 10. 3322/ CAAC. 21321.

 16. Ag W, Ep W. Breast cancer treatment: a review. JAMA. 2019;321:288–300. 
https:// doi. org/ 10. 1001/ JAMA. 2018. 19323.

 17 Civilotti C, Botto R, Maran DA, De Leonardis B, Bianciotto B, Stanizzo MR. 
Anxiety and depression in women newly diagnosed with breast cancer 
and waiting for surgery: prevalence and associations with socio‑demo‑
graphic variables. Med. 2021;57:454. https:// doi. org/ 10. 3390/ MEDIC INA57 
050454.

 18. Sartorious N. Comorbidity of mental and physical diseases: a main 
challenge for medicine of the 21st century. Shanghai Arch Psychiatry. 
2013;25:68. https:// doi. org/ 10. 3969/J. ISSN. 1002‑ 0829. 2013. 02. 002.

 19. Wong‑Kim EC, Bloom JR. Depression experienced by young women 
newly diagnosed with breast cancer. Psychooncology. 2005;14:564–73. 
https:// doi. org/ 10. 1002/ PON. 873.

 20 Tegethoff M, Stalujanis E, Belardi A, Meinlschmidt G. Chronology of 
onset of mental disorders and physical diseases in mental‑physical 
comorbidity ‑ a national representative survey of adolescents. PLoS One. 
2016;11:e0165196. https:// doi. org/ 10. 1371/ JOURN AL. PONE. 01651 96.

 21. Miller AH, Ancoli‑Israel S, Bower JE, Capuron L, Irwin MR. Neuroendocrine‑
immune mechanisms of behavioral comorbidities in patients with cancer. 
J Clin Oncol. 2008;26:971. https:// doi. org/ 10. 1200/ JCO. 2007. 10. 7805.

 22. Serafini G, Rihmer Z, Amore M. The role of glutamate excitotoxicity and 
neuroinflammation in depression and suicidal behavior: focus on micro‑
glia cells. Neuroimmunol Neuroinflammation. 2015;2:127–30. https:// doi. 
org/ 10. 4103/ 2347‑ 8659. 157955.

 23 Wondimagegnehu A, Abebe W, Abraha A, Teferra S. Depression and social 
support among breast cancer patients in Addis Ababa Ethiopia. BMC 
Cancer. 2019;19:1–8. https:// doi. org/ 10. 1186/ S12885‑ 019‑ 6007‑4.

 24 Mehnert A, Koch U. Psychological comorbidity and health‑related quality 
of life and its association with awareness, utilization, and need for psy‑
chosocial support in a cancer register‑based sample of long‑term breast 
cancer survivors. J Psychosom Res. 2008;64:383–91. https:// doi. org/ 10. 
1016/J. JPSYC HORES. 2007. 12. 005.

 25 Gabriel N, Hortobagyi MD. Treatment of breast cancer. N Engl J Med. 
1998;339:974.

 26. Mammadzada G, Munir K. Disclosure and insight of breast cancer diag‑
nosis and mental well‑being: a pilot study among Azerbaijani women. 
Psychooncology. 2018;27:700. https:// doi. org/ 10. 1002/ PON. 4436.

 27. Husson O, Mols F, van de poll‑franse LV. The relation between informa‑
tion provision and health‑related quality of life, anxiety and depression 
among cancer survivors: a systematic review. Ann Oncol Off J Eur Soc 
Med Oncol. 2011;22:761–72. https:// doi. org/ 10. 1093/ ANNONC/ MDQ413.

 28. Sample Size Calculator by Raosoft, Inc. http:// www. raoso ft. com/ sampl 
esize. html. Accessed 29 Jul 2021.

 29. Fann JR, Thomas‑Rich AM, Katon WJ, Cowley D, Pepping M, McGregor BA, 
et al. Major depression after breast cancer: a review of epidemiology and 
treatment. Gen Hosp Psychiatry. 2008;30:112–26.

 30 Karakoyun‑Celik O, Gorken I, Sahin S, Orcin E, Alanyali H, Kinay M. 
Depression and anxiety levels in woman under follow‑up for breast 

cancer: relationship to coping with cancer and quality of life. Med Oncol. 
2009;27:108–13. https:// doi. org/ 10. 1007/ S12032‑ 009‑ 9181‑4.

 31. Alquraan L, Alzoubi KH, Rababa’h S, Karasneh R, Al‑azzam S, Al‑Azayzih A. 
Prevalence of depression and the quality‑of‑life of breast cancer patients 
in Jordan. J Multidiscip Healthc. 2020;13:1455. https:// doi. org/ 10. 2147/ 
JMDH. S2772 43.

 32. Akel R, El Darsa H, Anouti B, Mukherji D, Temraz S, Raslan R, et al. Anxiety, 
depression and quality of life in breast cancer patients in the levant. Asian 
Pac J Cancer Prev. 2017;18:2809–16. https:// doi. org/ 10. 22034/ APJCP. 2017. 
18. 10. 2809.

 33 Alagizy HA, Soltan MR, Soliman SS, Hegazy NN, Gohar SF. Anxiety, depres‑
sion and perceived stress among breast cancer patients: single institute 
experience. Middle East Curr Psychiatry. 2020;27:1.

 34. Hortobagyi GN. Treatment of Breast Cancer. 2009;81:1339–46 https:// doi. 
org/ 10. 1056/ NEJM1 99810 01339 1407

 35. de Souza BF, de Moraes JA, Inocenti A, dos Santos MA, de C Silva AEB, 
Miasso AI. Women with breast cancer taking chemotherapy: depres‑
sion symptoms andtreatment adherence. Rev Lat Am Enfermagem. 
2014;22:866. https:// doi. org/ 10. 1590/ 0104‑ 1169. 3564. 2491.

 36. Abu‑Rmeileh NME, Gianicolo EAL, Bruni A, Mitwali S, Portaluri M, 
Bitar J, et al. Cancer mortality in the West Bank occupied Palestin‑
ian territory. BMC Public Heal. 2016;16:1–10. https:// doi. org/ 10. 1186/ 
S12889‑ 016‑ 2715‑8.

 37. Marie M, Hannigan B, Jones, A. Mental health needs and services in the 
West Bank, Palestine. International journal of mental health systems. 
2016;10(1):1‑8. https:// doi. org/ 10. 1186/ s13033‑ 016‑ 0056‑8.

 38. Su JA, Yeh DC, Chang CC, Lin TC, Lai CH, Hu PY, et al. Depression and 
family support in breast cancer patients. Neuropsychiatr Dis Treat. 
2017;13:2389. https:// doi. org/ 10. 2147/ NDT. S1356 24.

 39. Montazeri A, Jarvandi S, Haghighat S, Vahdani M, Sajadian A, Ebrahimi 
M, et al. Anxiety and depression in breast cancer patients before and 
after participation in a cancer support group. Patient Educ Couns. 
2001;45:195–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.psychiatry.org/psychiatrists/practice/dsm
http://europepmc.org/books/NBK482286
https://doi.org/10.1001/ARCHPSYC.62.6.593
http://www.aafp.org/afpAmericanFamilyPhysician1339
http://www.aafp.org/afpAmericanFamilyPhysician1339
https://doi.org/10.6004/JNCCN.2011.0016
https://www.cancer.org/content/dam/CRC/PDF/Public/8579.00.pdf
https://www.cancer.org/content/dam/CRC/PDF/Public/8579.00.pdf
https://doi.org/10.1200/JCO.2014.55.4139
https://doi.org/10.1200/JCO.2014.55.4139
https://doi.org/10.3322/CAAC.21321
https://doi.org/10.3322/CAAC.21321
https://doi.org/10.1001/JAMA.2018.19323
https://doi.org/10.3390/MEDICINA57050454
https://doi.org/10.3390/MEDICINA57050454
https://doi.org/10.3969/J.ISSN.1002-0829.2013.02.002
https://doi.org/10.1002/PON.873
https://doi.org/10.1371/JOURNAL.PONE.0165196
https://doi.org/10.1200/JCO.2007.10.7805
https://doi.org/10.4103/2347-8659.157955
https://doi.org/10.4103/2347-8659.157955
https://doi.org/10.1186/S12885-019-6007-4
https://doi.org/10.1016/J.JPSYCHORES.2007.12.005
https://doi.org/10.1016/J.JPSYCHORES.2007.12.005
https://doi.org/10.1002/PON.4436
https://doi.org/10.1093/ANNONC/MDQ413
http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
https://doi.org/10.1007/S12032-009-9181-4
https://doi.org/10.2147/JMDH.S277243
https://doi.org/10.2147/JMDH.S277243
https://doi.org/10.22034/APJCP.2017.18.10.2809
https://doi.org/10.22034/APJCP.2017.18.10.2809
https://doi.org/10.1056/NEJM199810013391407
https://doi.org/10.1056/NEJM199810013391407
https://doi.org/10.1590/0104-1169.3564.2491
https://doi.org/10.1186/S12889-016-2715-8
https://doi.org/10.1186/S12889-016-2715-8
https://doi.org/10.1186/s13033-016-0056-8
https://doi.org/10.2147/NDT.S135624

	Risk of developing depression among breast cancer patients in Palestine
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study participants and sample size
	Study design and data collection

	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


