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Abstract

Introduction Psychological adjustment following cancer

occurrence remains a key issue among the survivors. This

study aimed to investigate psychological distress in

patients with breast cancer following completion of breast

cancer treatments and to determine its associated factors.

Materials and methods This was a prospective study of

anxiety and depression in breast cancer patients. Anxiety

and depression were measured using the Hospital Anxiety

and Depression Scale at three points in time: baseline (pre-

diagnosis), 3 months after initial treatment and 1 year after

completion of treatment (in all 18 months follow-up). At

baseline, the questionnaires were administered to all the

suspected patients while both patients and the interviewer

were blind to the final diagnosis. Socio-demographic and

clinical data included age, education, marital status, disease

stage and initial treatment. Repeated measure analysis was

performed to compare anxiety and depression over the

study period. Logistic regression analysis was performed to

determine variables that predict anxiety and depression.

Results Altogether 167 patients were diagnosed with

breast cancer. The mean age of breast cancer patients was

47.2 (SD = 13.5) years, and the vast majority underwent

mastectomy (82.6%). At 18 months follow-up, data for 99

patients were available. The results showed that anxiety

and depression improved over the time (P \ 0.001)

although at 18-month follow-up, 38.4% and 22.2% of the

patients presented with severe anxiety and depression,

respectively. ‘Fatigue’ was found to be a risk factor for

developing anxiety and depression at 3 months follow-up

[odds ratio (OR) = 1.04, 95% Confidence interval

(CI) = 1.01–1.07 and OR = 1.04, 95% CI = 1.02–1.07

respectively]. At 18 months follow-up, anxiety was pre-

dicted by ‘pain’ (OR = 1.02, 95% CI = 1.00–1.05),

whereas depression was predicted by both ‘fatigue’

(OR = 1.06, 95% CI = 1.02–1.09) and ‘pain’ (OR =

1.05, 95% CI = 1.01–1.08).

Conclusion Although the findings indicated that the lev-

els of anxiety and depression decreased over time, a sig-

nificant number of women had elevated anxiety and

depression at the 18 months follow-up. This suggests that

all women should be routinely screened for psychological

distress and that quality cancer care include processes to

treat that 30% of women who have elevated psychological

distress. In addition, if breast cancer patients indicated that

they are suffering from fatigue or pain, these women who

are at particular risk should be especially screened.

Keywords Breast cancer � Anxiety � Depression �
Follow-up

Introduction

Breast cancer remains the most important cancer among

women worldwide. Global statistics show that the annual

incidence of the disease is increasing, and this is occurring

more rapidly in countries with a low incidence rate of

breast cancer [1, 2]. In Iran, the incidence of the disease is

raising, patients present with advanced stage of disease and

they are relatively younger (about 10 years) than their

western counterparts [3, 4].

Studies have shown that the prevalence of psychological

distress among breast cancer patients is high, and they are
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at higher risk of developing severe anxiety, depression

and potential mood disorders [5–7]. One study on a large

sample of cancer patients reported that the prevalence of

depression among breast cancer survivors was about

32.8% [8]. In addition, it has been reported that 40% of

the patients with recurrent disease would suffer from

anxiety and depression [9]. Despite the high prevalence

of psychological morbidity and major depressive symp-

toms in breast cancer survivors, these go mostly mis-

diagnosed or undertreated in health care services. This

gap leads to diminished quality of life, affects compli-

ance with medical therapies and might reduce survival

[10].

The occurrence of serious psychological distress among

patients who suffer from breast cancer is due to several

factors. The most responsible causes are treatment-related

distress, worries regarding fear of death and disease

recurrence, and altered body image, sexuality and attrac-

tiveness [11–13]. A recent publication reported that the

expression of depression by patients with primary breast

cancer could be even influenced by the progesterone

receptor (PR) status of tumours [14].

There is extensive body of the literature that fatigue is

among the most common symptoms in breast cancer sur-

vivors [15]. The prevalence of fatigue in breast cancer

patients varies among studies ranging from 41% to 66%

[16–18]. A study from Iran also reported that 49% of

breast cancer patients experienced breast cancer-related

fatigue [18]. In addition, it has been shown that there are

strong associations between fatigue and psychological

distress [19]. Pain also is common in breast cancer patients,

and, in fact, it is considered as a disturbing symptom in

cancer experience that impairs health-related quality of life

[20, 21].

This study aimed to investigate the impact of breast

cancer diagnosis and its treatment on psychological distress

(anxiety and depression) of patients with breast cancer over

time. It was assumed that the level of psychological dis-

tress would be higher around the time of diagnosis and

during treatment than at the end of the treatment course.

Thus, we were interested: (1) to identify the intensity of

psychological distress before a final diagnosis of breast

cancer was made (since it was thought that measuring

psychological distress before the final diagnosis was

achieved would provide an appropriate basis for the

investigation of psychological distress over time), (2) to

determine how psychological distress is affected after

diagnosis and treatment of breast cancer, (3) to indicate

changes of psychological distress 1 year after the com-

pletion of treatment and (4) to identify the impact of

‘fatigue and pain’ on developing psychological distress

(since the relationship between psychological distress, pain

and fatigue are overlooked).

Methods

Design

This was a prospective study of anxiety and depression in

breast cancer patients. The study was conducted in Imam

Khomeini hospital during a one complete calendar year.

Imam Khomeini hospital is the biggest teaching hospital in

Tehran, affiliated to Tehran University of Medical Sciences,

and is a referral centre for most cancer patients from

Tehran and other provinces. Medical consultants identified

newly suspected breast cancer patients from May 2002 to

May 2003. All the patients were interviewed at this base-

line stage, while both patients and the interviewer were

blind to the final diagnosis. It was assumed that being blind

to the final diagnosis would provide more precise infor-

mation on anxiety and depression data. There were no

restrictions on patient selection with regard to histology of

breast cancer, disease stage and demographic characteris-

tics. Altogether there were 332 newly suspected breast

cancer patients. Sixteen cases refused to be interviewed

(5%), while the remaining 316 (95%) women agreed to

participate in the study. Women with confirmed histolog-

ical diagnosis of breast cancer were further followed-up.

First follow-up was scheduled 3 months after initial treat-

ment, and the second assessment was made 1 year fol-

lowing the completion of the treatment course (18 months

after pre-diagnosis stage). The study ended on December

2004. Patients with progression and the end-stage cases

were not followed-up. Socio-demographic data included

age, education and marital status. Clinical data consisting

of disease stage and initial management were extracted

from case records. The Iranian Center for Breast Cancer

approved the study, and all the interviews were carried out

with patients’ oral consent.

Measures

Psychological distress was measured using the Hospital

Anxiety and Depression Scale (HADS). The HADS is a

brief instrument for measuring psychological distress in

cancer patients. It consists of 14 items and contains two

subscales: anxiety and depression. Each item is rated on a

four-point scale, giving maximum scores of 21 for both the

subscales. Scores of 11 up to 21 on each subscale are

considered to be a significant case of psychological mor-

bidity, while scores of 8–10 represents ‘borderline’ and 0–7

normal [22]. The psychometric properties of the Iranian

version of HADS are well documented [23].

‘Fatigue’ and pain’ were measured using the fatigue and

pain subscales derived from the European Organization for

Research and Treatment of Cancer Quality of Life Ques-

tionnaire (EORTC QLQ-C30). ‘Fatigue’ consists of three
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items and ‘pain’ consists of two items. Higher score is

indicating higher degree of symptom. The psychometric

properties of the Iranian version of EORTC QLQ-C30

questionnaire are confirmed [24].

Analysis

Data were analysed using Statistical Package for Social

Sciences (SPSS).15 and restricted to the patients that their

psychological distress data were available at follow-ups.

Variation of anxiety and depression scores over the time

was assessed using repeated measures analysis.

The logistic binary regression analysis was performed to

investigate the predictive effects of demographic, clinical

and symptom variables on developing anxiety and

depression at 3 and 18 months follow-up. Using partial

correlation analysis, the correlation of all the included

predictors was assessed. The results were satisfactory, and

positive associations were observed in the expected direc-

tion. ‘Anxiety and depression’ were considered as depen-

dent variables and categorised into two groups: B7

(normal) and C8 (borderline and possible cases). Age,

fatigue and pain were entered into the model as continuous

data, and other variables were entered into the model as

categorical data.

Results

Patients’ characteristics

Of the cases studied, 167 had a confirmed diagnosis of

breast cancer, while the remaining 149 patients were

identified as having benign breast diseases. Patients with

breast cancer were further followed-up. The mean age of

breast cancer patients was 47.2 (SD = 13.5) years; most

were married (69.4%) and have had primary or secondary

education (66.5%). According to the case records, the vast

majority of the cases (82.6%) underwent mastectomy and

the disease stage was as follows: 17.4% local, 45.5% loco-

regional and 37.1% metastasis. The demographic and

clinical characteristics of the sample at three points in time

are shown in Table 1. At the first follow-up, 150 breast

cancer patients were re-interviewed, and the remaining 17

patients were excluded from the study. Of these 17

patients, six patients were refused to be re-interviewed, one

was terminally ill, eight were lost and two were dead.

At the second follow-up, 99 patients were interviewed,

and the remaining 51 patients were excluded from the

study. Reasons for attrition were dislike (n = 25), loss to

follow (n = 10) and death (n = 16). There were significant

differences in age and educational levels between those

who completed the study and those dropped from the study,

indicating that older patients with lower educational level

were more likely not to take part in follow-up assessments.

Moreover, no significant differences were observed in

anxiety and depression scores between those who stayed in

the study and those who dropped out.

Anxiety and depression scores

Table 2 shows the anxiety and depression scores of breast

cancer patients at three time points. Anxiety improved over

time and showed a significant difference (P \ 0.001),

while there were little variations in the level of anxiety at

pre-diagnosis and at 3 months assessments (mean scores

10.2 and 10.0, respectively); patients rated lower at 18

months follow-up (mean score 8.8). Also, a significant

decline for depression score was detected at 18-month

follow-up (P \ 0.001).

The results indicated that 38.4% and 22.2% of the

patients experienced severe anxiety and depression at 18

months assessment, respectively.

Correlation between fatigue, pain and psychological

distress

The correlation between outcome variables (anxiety and

depression), fatigue and pain was examined while con-

trolling for age, education, marital status and the disease

stage. The results are shown in Table 3. As expected, there

were strong correlations between fatigue, pain, anxiety and

depression. However, pain did not show significant corre-

lation with anxiety and depression at 3 months follow-up,

whereas the results at 18 months follow-up were highly

significant.

Predictors of anxiety and depression at 3 months

assessment

The results of regression analysis showed that at 3 months

assessment, sever anxiety was predicted by ‘fatigue’

(Table 4). By rising one point on the ‘fatigue’ scale, the

risk of developing anxiety increased by 4% (OR = 1.04,

P = 0.001). Although patients with loco-regional and

metastasis stages were at higher risk of developing sever

anxiety, there were no significant relationship between

anxiety and disease stage [OR (loco-regional) = 1.13,

P = 0.86; OR (metastasis) = 1.33, P = 0.72].

It was found that significant risk factor for developing

depression was ‘fatigue’ (OR = 1.04, 95% CI = 1.02–

1.07). Widowed experienced higher risk of developing

depression (OR = 1.83) although no significant relation-

ship was observed between depression and marital status.
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Predictors of anxiety and depression at 18 months

assessment

The results of regression analysis of anxiety and depression

at 18 months follow-up are shown in Table 5. Pain was

found to be the most significant variable for developing

anxiety at 18 months assessment (OR = 1.02, 95%

CI = 1.00–1.05). Although not significant, widowed

showed higher risk of developing anxiety (OR = 1.20).

Risk factors of depression at 18 months follow-up were

‘fatigue’ (OR = 1.06, 95% CI = 1.02–1.09) and ‘pain’

(OR = 1.05, 95% CI = 1.01–1.08). In addition, the results

Table 1 Demographic and

clinical characteristics of the

study sample at three time

points

* v2 test

Baseline assessment

(n = 167)

3-month follow-up

(n = 150)

18-month- follow-up

(n = 99)

P*

No (%) No (%) No (%)

Age groups (years) 0.03

24–34 33 (19.8) 29 (19.3) 18 (18.2)

35–44 46 (27.5) 40 (26.7) 29 (29.3)

45–54 39 (23.4) 38 (25.3) 30 (30.2)

55–64 28 (16.8) 26 (17.3) 15 (15.2)

64[ 21 (12.5) 17 (11.4) 7 (7.1)

Mean (SD) 47.2 (13.5) 47.4 (13.3) 46.4 (12.5)

Range 24–81 24–81 24–81

Educational level 0.05

Illiterate 38 (22.8) 34 (22.7) 17 (17.2)

Primary 78 (46.7) 71 (47.3) 45 (45.5)

Secondary 33 (19.8) 29 (19.3) 25 (25.2)

College/university 18 (10.7) 16 (10.7) 12 (12.1)

Marital status 0.4

Single 15 (9.0) 13 (8.7) 11 (11.1)

Married 116 (69.4) 105 (70.0) 67 (67.7)

Widowed 36 (21.6) 32 (21.3) 21 (21.2)

Disease stage 0.4

Local 29 (17.4) 25 (16.7) 18 (18.2)

Loco-regional 76 (45.5) 71 (47.3) 48 (48.5)

Metastasis 62 (37.1) 54 (36.0) 33 (33.3)

Initial management 0.09

Mastectomy 138 (82.6) 125 (83.3) 84 (84.8)

Conservative surgery 15 (9.0) 14 (9.3) 11 (11.1)

Chemotherapy 11 (6.6) 10 (6.7) 4 (4.1)

Best supportive care 3 (1.8) 1 (0.7) 0 (0.0)

Table 2 Anxiety and

depression scores at three time

points in breast cancer patients

a Derived from repeated

measures analysis at three

points in time (n = 99)

Pre-diagnosis assessment

(n = 167)

3 months follow-up

(n = 150)

18 months follow-up

(n = 99)

P

No (%) No (%) No (%)

Anxiety

0–7 45 (26.9) 35 (23.3) 45 (45.5)

8–10 43 (25.7) 43 (28.7) 16 (16.1)

11–21 79 (47.4) 72 (48.0) 38 (38.4)

Meana (SD) 10.2 (4.3) 10.0 (4.1) 8.8 (5.2) \0.001

Depression

0–7 102 (61.0) 96 (64.0) 67 (67.7)

8–10 35 (21.0) 20 (13.3) 10 (10.1)

11–21 30 (18.0) 34 (22.7) 22 (22.2)

Meana (SD) 6.0 (4.7) 5.7 (4.8) 5.4 (5.4) \0.001
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showed that being single could be a protective factor

for developing severe depression (OR = 0.02, 95%

CI = 0.00–0.78).

Discussion

This study provided data on psychological distress among a

consecutive sample of 99 breast cancer patients during an

18-month follow-up using a validated measure of anxiety

and depression. As compared to pre-diagnosis and 3

months assessments, patients had lower scores on both

psychological disorders 1 year after the completion of their

treatment (Table 2). Similarly, a study from the U.S.

indicated that patients with breast cancer had lower scores

of anxiety and depression at 3 months post-treatment [25].

Evidence suggests that psychological distress in breast

cancer patients is more common throughout the course of

the disease and also in the recurrent phase of breast cancer

[10, 26]. Therefore, to prevent clinical psychological dis-

tress, there is a need to recognize the problem throughout

the course of the disease and its treatment and if accrued

manage disorders appropriately.

However, the findings indicated that 38.4% of the

patients experienced severe anxiety and 22.2% had severe

depression (Table 2). Similarly, studies have shown that

women with breast cancer are highly exposed to develop-

ing anxiety and depression even after the completion of

their treatment. A study of breast cancer survivors from

Germany with an average of 47 months follow-up dem-

onstrated that 38% of the patients had moderate to high

anxiety and 22% had moderate to high depression as

measured with the HADS [5]. A study among 300 Thai

breast cancer patients indicated that the prevalence of

anxiety and depressive symptoms were 19% and 16.7%,

respectively [27]. A review of the literature on depression,

quality of life and breast cancer pointed out that breast

cancer survivors report a higher prevalence of mild to

moderate depression with a lower quality of life in all the

areas except for family functioning. Since co-morbid

depression significantly increases the burden of distress and

dysfunction for patients with breast cancer, treatment of

depression was recommended highly [28].

The results of regression analysis showed that ‘fatigue’

would be a significant risk factor for developing anxiety

and depression at 3 months follow-up (Table 4). At 18

months follow-up, developing anxiety was significantly

predicted by ‘pain’, whilst major determinants of devel-

oping depression were found to be ‘fatigue and pain’

(Table 5). It has been demonstrated that side effects of

chemotherapy or radiotherapy in breast cancer patients

such as nausea, fatigue and pain are often associated with

depressive symptoms and may impair the quality of life

[29, 30]. In general, severe fatigue is a problematic issue in

breast cancer survivors, which is related to physical,

psychological, social and cognitive factors [31]. Low

psychological distress along with low level of fatigue in

patients with breast cancer may cause a greater cancer

Table 3 Correlation among fatigue, pain, anxiety and depressiona

Fatigue Pain Anxiety Depression

3 months follow-up

Fatigue 1.0 0.19** 0.46*** 0.49***

Pain 0.19** 1.0 0.03 0.14

Anxiety 0.46*** 0.03 1.0 0.71***

Depression 0.49*** 0.14 0.71*** 1.0

18 months follow-up

Fatigue 1.0 0.39*** 0.34*** 0.53***

Pain 0.39*** 1.0 0.34** 0.50***

Anxiety 0.34*** 0.34*** 1.0 0.71***

Depression 0.53*** 0.50*** 0.71*** 1.0

** P \ 0.01

*** P \ 0.001
a Controlled for age, education, marital status and stage of the disease

Table 4 Adjusted regression analysis of the determinants of sever

anxiety and depression at 3 months follow-up

b OR (95% CI) P

Anxietya

Fatigue 0.04 1.04 (1.01–1.07) 0.001

Depressiona

Fatigue 0.04 1.04 (1.02–1.07) \0.001

a Non-significant predictors including age, education, marital status,

stage of the disease and pain were excluded from the table

Table 5 Adjusted regression analysis of the determinants of sever

anxiety and depression at 18 months follow-up

b OR (95% CI) P

Anxietya

Pain 0.02 1.02 (1.00–1.05) 0.04

Depressionb

Marital status

Married 1.0 (ref)

Single -3.59 0.02 (0.00–0.78) 0.03

Widowed/divorced 0.70 2.02 (0.40–10.24) 0.39

Fatigue 0.05 1.06 (1.02–1.09) 0.001

Pain 0.04 1.05 (1.01–1.08) 0.002

a Non-significant predictors including age, education, marital status,

stage of the disease and fatigue were excluded from the table
b Non-significant predictors including age, education and stage of the

disease were excluded from the table
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resistance [32]. Furthermore, the study findings indicated

that pain predicted higher levels of both anxiety and

depression at 18 months follow-up (Table 5). One expla-

nation for such findings could be the fact that fears of

disease progression and the reality of living with breast

cancer are greatly associated to perceived amount of

impairments and physical and mental quality of life [33].

A survey on patients with advanced cancer showed that the

‘pain interference’ and to a lesser extent, ‘pain severity’

have been significantly correlated with developing anxiety

among patients [34]. Nevertheless, similar findings showed

that ‘pain and fatigue’ were significant predictors of anxi-

ety and depression among breast cancer patients [27].

Although it was found that lower educational levels

would be protective for developing psychological distress

at 3 months follow-up, there were no significant statistical

relationships between education and psychological disor-

ders (Table 4). At 18 months follow-up women with pri-

mary education showed a higher risk for developing

anxiety, whereas ‘being illiterate’ increased the risk of

developing depression. However, no significant associa-

tions were observed (Table 5). Similarly, lower educational

level has been found to be a predictor of psychological co-

morbidity in patients with breast cancer [5]. This somehow

might be explained by the fact that patients with higher

educational levels have a greater opportunity to be aware

about their disease and its related aspects.

‘Being single’ was found to be a protective factor for

developing psychological distress at both assessments

while widowed showed a greater risk. However, there were

no significant relationships between marital status and risk

of severe psychological distress except for non-married

patients at 18 months follow-up, where they showed a

significant decreased risk of depression (Tables 4, 5). This

might be explained by the fact that single and widowed

patients have had minor worries regarding their family and

social responsibilities. On the contrary, it has been shown

that social ties are a factor that is inversely related to risks

of breast cancer mortality and all-cause mortality and that

independently predicts health-related quality of life in

women with breast cancer [35, 36]. Even studies have

reported that being unaccompanied by spouse for hospital

follow-ups could increase anxiety and depression among

breast cancer patients [37]. Alternatively, married women

with a breast cancer diagnosis may be more exposed to

marital duties or marital breakdown. A literature review on

the topic is suggesting that the majority of the marital

relationships remain stable after breast cancer, and that

breakdown is most likely in those relationships with pre-

existing difficulties [38].

In addition, it was found that disease progress predicted

higher risk of developing both psychological distress at 3

months assessment and depression at 18 months assessment.

However, no significant associations were found. It is known

that disease progress is a determinant factor of psychological

co-morbidity among breast cancer patients [5].

This study was limited due to its small cohort of breast

cancer patients. Nearly one-third of the patients were drop-

ped out during the follow-up assessments. Moreover, no

specific fatigue and pain measures were used in the study. In

general, the findings showed that the impact of breast cancer

diagnosis and its treatments are important and. in particular,

improved diagnosis and treatment for breast cancer might

provide a better emotional environment and enhance coping

skills among breast cancer survivors.

Conclusion

Although the findings indicated that the levels of anxiety

and depression were decreased over time, a significant

number of women had elevated anxiety and depression at

the 18 months follow-up. This suggests that all women

should be routinely screened for psychological distress and

that quality cancer care include processes to treat that 30%

of women who have elevated psychological distress. In

addition, if breast cancer patients indicated that they are

suffering from fatigue or pain, then these women who are

at particular risk should be especially screened.
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