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Abstract

Background

Breast cancer is the most common cancer affecting women in Ethiopia with increasing bur-

den, and chemotherapy treatment produces a detrimental effect on individual wellbeing.

Since last few years quality of life has been the primary goal of cancer treatment, yet little

research has been conducted on quality of life of breast cancer patients under chemotherapy.

Objective

To determine the quality of life and associated factors among patients with breast cancer

under chemotherapy at Tikur Anbessa specialized hospital, Addis Ababa, Ethiopia.

Methods

Institution based cross-sectional study was conducted on 404 patients with breast cancer,

who took at least one cycle of chemotherapy treatment using face to face interview at oncol-

ogy unit of Tikur Anbessa specialized hospital day care center from February to April 2018.

The validated Amharic version of European organization for research and treatment of can-

cer core 30 (EORTC QLQ-C30) and quality of life questionnaire specific to breast (QLQ-

BR23) was used to measure health related quality of life. Both descriptive and inferential sta-

tistics were used. For the purpose of interpretation quality of life score was dichotomized in

to two using the calculated mean score, which is 53 as a cutoff point, then, bi-variable and

multivariable logistic regression was used to describe association between dependent and

independent variables. Hence, patients who score above 53 for quality of life were consid-

ered to have good quality of life.

Result

Of the total sample, overall response rate was 99.77%. The average quality of life score of

patients with breast cancer under chemotherapy treatment was 52.98 (SD = 25.61). Majority
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of patients had scored poor in emotional functioning, sexual functioning, and financial diffi-

culties. Educational status of college and above, being divorced, higher household income,

higher scores of physical and social functioning were associated with significantly improved

(better) quality of life. Lower scores of fatigue, insomnia, financial difficulties and systemic

therapy side effects all were associated with better scores of quality of life of breast cancer

patients. Whereas, patients receiving < = 2 cycles of chemotherapy had significantly lower

scores of quality of life.

Conclusion and recommendation

Quality of life of breast cancer patients under chemotherapy treatment is poor in comparison

with the reference data and international findings. Therefore, quality of life assessment

should be incorporated in patient’s treatment protocol. And financial aids may significantly

improve the quality of life of breast cancer patients under chemotherapy treatment.

Introduction

Worldwide breast cancer is a major life threatening and the major public health problem of

great concern. It is estimated that 1.7 million new cancer cases were diagnosed worldwide in

2012. This makes it the second most common form of cancer following lung cancer [1, 2].

According to world health organization (WHO) 2015, annually around 60,000 new breast

cancer cases are diagnosed in Ethiopia, and the major obstacles in the country are lack of

trained health professionals and oncologists[3]. A study conducted to assess the pattern of can-

cer in Tikur Anbessa Specialized Hospital Oncology Centre in Ethiopia from 1998–2010

showed that, breast cancer has been the second most common form of cancer following cervi-

cal cancer accounting 26% [4].

To increase the survival rates and reduce the risk of recurrence breast cancer patients face

different types of treatment for the disease, such as surgeries and radiotherapy and chemother-

apy treatments, frequently associated to adverse side effects [5]. The majority of breast cancer

patients in Ethiopia (83%) received chemotherapy treatment as a front-line therapy, as an

adjuvant to surgery or radiotherapy and even in palliative care [6].

During the past four decades, Quality of life (QOL) has become an important outcome in

medical and psychological research. Increasingly there has been a growing recognition that

maintaining or improving the quality of life for cancer patients is an important treatment goal,

since, it is well described previously that, clinical data only show small correlations with

patients’ judgments [7, 8].

Being diagnosed with breast cancer is a very stressful event and has tremendous conse-

quences for most persons who experience it, affecting all aspects of life and the temporary side

effects associated with the treatment may influence the patients’ health related quality of life

during treatment. In the case of breast cancer, the initial treatment usually consists of surgery,

and after the operation many patients are recommended one or more additional treatments

including radiotherapy, chemotherapy, and hormonal treatment. All these factors may, of

course, impact the patients’ quality of life thus compromising the quality of life [9–11]. More-

over; the incurable nature of breast cancer along with its reoccurrence causes psychological

distress to clients than the diagnosis of primary breast cancer that in turn affects the quality of

life of these patients [12, 13].

Quality of life of breast cancer patients under chemotherapy treatment
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As described in detail in the previous study [7], Assessing quality of life of patients has

numerous benefits including the ability to provide clinicians and patients with accurate expec-

tations about the likely impact of treatments on wellbeing and functioning, the ability to iden-

tify common problems that will need to be addressed, and the ability to identify therapies and

interventions effective in addressing these problems. In addition, findings suggest that QOL

data may improve clinicians’ ability to predict treatment response and survival time in certain

contexts. Besides, numerous studies have found that a better quality of life measure is associ-

ated with longer survival of patients in different types of cancer [14, 15].

In Ethiopia, little research has been conducted to evaluate quality of life of breast cancer

patients[16]. Considering the increasing prevalence of breast cancer and its destructive effect

on QOL and low local reports pertaining to QOL of breast cancer patients’ under chemother-

apy treatment, this study aims to evaluate the quality of life and associated factors among

breast cancer patients’ under chemotherapy treatment using the validated questionnaire.

Methods and materials

Study design, participants and setting

A facility-based, cross-sectional study design was employed from February to May 2018, at

adult oncology unit of Tikur Anbessa specialized hospital (TASH) day care Centre, located in

Addis Ababa, Ethiopia. The study population were all female breast cancer patients who were

under chemotherapy at outpatient department of TASH oncology unit. Female breast cancer

patients greater than 18 years old who took at least one cycle of chemotherapy were included.

And patients who were severely ill and unable to communicate during the data collection were

excluded from the study. All patients with breast cancer who visited the day care center of

TASH for chemotherapy treatment during the data collection period were included conse-

quently. Thus, a total of 404 breast cancer patients who visited the day care Centre of TASH

for chemotherapy treatment were taken consequently.

Data collection tools and procedures

The validated Amharic version of European organization for research and treatment of cancer

quality of life questionnaire core 30 (EORTC QLQ C-30) was used to measure breast cancer

patients’ health related quality of life in addition to the socio demographic and clinical charac-

teristics questionnaire. Besides, European organization for research and treatment of cancer

quality of life questionnaire specific for breast cancer (EORTC QLQ BR23) was used to assess

specific factors of breast cancer patients’ QOL. The EORTC QLQ C-30 questionnaire is a

multi-item questionnaire aimed to address the health related QOL of cancer patients in gen-

eral. It has 30 questions, composed of five multi item functional subscales: physical, role, emo-

tional, social and cognitive functioning; three multi item symptom scales measuring fatigue,

pain, and emesis; a global health status subscale (quality of life); and six single items to assess

financial impact and symptoms such as dyspnoea, sleep disturbance, appetite, diarrhoea, and

constipation. Likewise, the QLQ- BR23, which assesses the QOL of breast cancer patients, has

23 items assessing disease symptoms, side effects of treatment, body image, sexual functioning

and future perspective [17]. The data was collected through face to face interview and variables

on clinical characteristics were extracted from medical charts at the oncology unit. The global

health status (quality of life) was the dependent variable, while, socio-demographic variables,

like age, educational status, marital status, occupation, and household income: clinical vari-

ables like stage at diagnosis, time since diagnosis, number of chemotherapy session taken, pre-

vious treatment taken and the tumour size are the independent variables. To maintain the

quality of data, training was given to the data collectors for two days on how to fill the
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questionnaire and clarification of the whole study tools, variables and research ethics. Contin-

uous monitoring and supervision was done by the principal investigator for completeness of

the data. Moreover, pre-test was done on 20 patients to identify clarity and applicability of the

tools, and to provide feedback about the questionnaire.

Statistical analysis

Data was entered cleaned and coded into Epi-data 4.2 Software and then exported to Statistical

Package for the Social Science (SPSS Version 20.0) for analysis. Simple descriptive statistics

such as frequencies, mean, and standard deviation (SD) was calculated. All of the scales and

single-item measures range in score from 0 to 100. A high scale score represents a higher

response level. Thus, a high score for a functional scale represents a high/ healthy level of func-

tioning; a high score for the global health status / QOL represents a high QOL, but a high score

for a symptom scale / item represents a high level of symptomatology / problems [18]. The raw

scores were transformed to scores ranging from 0 to 100 by using the following formula.

Raw score ¼ RS ¼ I1þI2þ���þIn=n
� �

Apply the linear transformation to 0–100 to obtain the score S,

Functional scale: S ¼ ð1 �
RS � 1

range
Þ � 100

Symptom scale: S ¼ ð
RS � 1

range
Þ � 100

Global health status =QOL: S ¼ ð
RS � 1

range
Þ � 100

After transformation of the raw score, based on the calculated mean score of the study par-

ticipants’ quality of life score, it has been dichotomized in to two using 53 as a cutoff point.

Therefore; using 53 as a cutoff point, it was dichotomized in to “poor QOL” and “good QOL”

in which a score below 53 for functional and global health status/QOL and a score above 53 for

symptom scale indicates poor QOL. After dichotomization of the transformed score, bi-vari-

able and multivariable logistic regression was used to assess the association of QOL with socio

demographic and clinical variables and functional and symptom scales of EORTC QLQ C-30

and QLQ BR 23. As a result, crude and adjusted odds ratio with 95% confidence interval was

calculated. A p-value of less than or equal to 0.05 was considered significant.

Ethical clearance and approval letter was obtained from the ethical clearance committee of

Addis Ababa University (AAU) College of health science, school of public health ethical review

committee to conduct the research. An official letter of approval was written to TASH oncol-

ogy unit. Informed written consent was obtained from the study participants after clearly

introducing the purpose, the benefits and risks of the study. Moreover, the participants assured

that no harm occur to them by not participating in the study. Confidentiality was secured by

avoiding writing the identification of the participant’s name.

Results

Socio demographic and clinical characteristics of study participants

There were 404 eligible respondents during the study period. Of these, only 1 (0.25%) partici-

pant refused to participate and was excluded from the study giving a response rate of 99.75%.

Quality of life of breast cancer patients under chemotherapy treatment
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The mean age of the study participants were (Mean ± SD) 44 ± 11.78. Majority of partici-

pants were unable to read and write (25.8%), housewives (61.5%), married (56.8%) and resi-

dents outside of Addis Ababa. There were 351 patients who had previous exposure to different

cancer treatments. Among them, 79.3% had undergone breast surgery. Concerning the current

exposure to chemotherapy treatment, 188 (46.7%) participants were in their first three cycle of

chemotherapy treatment. Most of the patients (45.4%) were diagnosed with stage IV cancer,

whereas only 4% with stage I cancer. Approximately 10.9% of patients had recurrent breast

cancer (breast cancer that comes back after initial treatment). More than half of participants

seek treatment within 12 months of diagnosis. (Table 1).

The mean global health status (quality of life) of the study participants was 52.98 with stan-

dard deviation of 25.61. Two hundred nineteen (54.3%) participants had scored less than 53

and had poor global health status/ quality of life; while the rest had scored greater than or

equal to 53 hence had good quality of life.

In the EORTC QLQ C-30, The functional scale of study participants ranged from a mean of

(± SD) 47.61 ± 25.83 for emotional functioning to a mean of 80.06 ± 22.89 for cognitive func-

tioning. Majority of participants had poor emotional (71.5%) and social functioning (59.3%).

Whereas, only 17.4% of partipants had poor cognitive functioning. Concerning the symptom

scale; 79.2% of participants had faced financial difficulties and more than half of participants

(57.3% and 53.6) suffered from fatigue and constipation respectively. On the contrary, nausea

and vomiting was the least affected symptom scale with majority of participants 266 (66%)

didn’t experience this symptom.

The EORTC QLQ B-23 functional scale ranged from a mean (SD) of 55 (38.48%) for future

perspective to a mean of 89 (21.10) for sexual functioning. The most affected functional scale

was sexual functioning in which 85.8% had poor sexual functioning; whereas, body image was

the least affected in which only 16.6% participants had poor body image. On the other hand,

the most unbearable symptom was breast symptom in which 663 (90.1%) participants had suf-

fered with breast symptoms.

The association between socio-demographic and clinical variables with QOL is shown in

Table 2. Educational status, marital status, income and sequence of chemotherapy cycle had sig-

nificant association with health related QOL. Breast cancer patients with educational status of

college and above had 1.6 times good QOL than patients with no formal education (OR = 1.6,

P<0.041). Besides, Divorced mothers were more likely to have good QOL than singles

(OR = 1.6, P<0.021), similarly, in comparison with those breast cancer patients who earned

< = 800 ETB, those breast cancer patients who had an income between 1801–4000 and greater

than 4000 had 3 fold times good QOL (OR = 3.8, p<0.002) (OR = 7.9, p<0.0001) respectively.

Quality of life also significantly got better with chemotherapy cycle. Breast cancer patients who

took more than 3 cycles of chemotherapy treatment had 2.4 times better QOL than those who

took less than or equal to 3 cycles of chemotherapy treatment (OR = 2.4, p<0.005).

Tables 3 and 4 shows the multivariable regression analysis for the association of functional

and symptom scales of EORTC QLQ C-30 and QLQ BR23 with global health status (QOL).

Breast cancer patients who had good physical functioning had 1.6 times good QOL than those

patients who had poor physical functioning (OR = 1.6, p<0.001), similarly patients who had

good social functioning had about 50% more times good QOL than patients whose social func-

tioning was poor (OR = 1.5, p<0.024).

Regarding the symptom scale, those who were classified as having less symptoms of fatigue

had 90% more likely to have good QOL than those who were classified as poor fatigue symp-

tom (OR = 1.9, P<0.017). Likewise; compared with those patients who had high financial diffi-

culties, those patients who had less financial difficulty (good financial status) had more than 3

fold times more likely to have good QOL (OR = 3.5, p<0.001).

Quality of life of breast cancer patients under chemotherapy treatment
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Table 1. Socio demographic and clinical characteristics of breast cancer patients under chemotherapy, Addis Ababa, Ethiopia 2018.

Variables Category Number of participants(n) Percent (%)

Age <35 123 30.5

35–50 177 43.9

51–65 85 21.1

66–80 18 4.5

Educational status Unable to read and write 97 24.1

Able to read and write 39 9.7

Primary education 87 21.6

Secondary education 104 2.8

College and above 76 18.9

Occupation Housewife 248 61.5

Government employee 60 14.9

Non-government employee 13 3.2

Farmer 28 6.9

Merchant 34 8.4

Other 20 5

Marital status Married 229 56.8

Single 40 9.9

Divorced 56 13.9

Husband died 78 19.4

Residence Addis Ababa 182 45.2

Out of Addis Ababa 221 54.8

Monthly income < = 800 102 25.3

801–1800 104 25.8

1801–4000 98 24.3

>4000 99 24.6

Stage at diagnosis Stage I 16 4

Stage II A 53 13.2

Stage IIB 92 22.8

Stage IIIA (T3,N1,M0) 23 5.7

Stage III � 160 39.7

Stage IV 59 14.6

Tumor size Tx (Not assessed) 12 3

T1 (< 2 cm) 47 11.7

T2 (2 cm-5 cm) 145 36

T3 (> 5 cm) 94 23.3

T4 (Any size with extension to chest wall) 105 26.1

Comorbid disease Hypertension 50 65.78

Diabetes mellitus 24 31.57

HIV AIDS 8 10.52

Asthma 12 15.78

Cardiac disease 4 5.26

Previous exposure to breast cancer treatment Surgery alone 261 79.3

Surgery and radiotherapy 56 17.0

Surgery and chemotherapy 13 4.0

Surgery, radiotherapy and chemotherapy 21 6.4

(Continued)
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Table 1. (Continued)

Variables Category Number of participants(n) Percent (%)

Sequence of chemotherapy cycle 2nd cycle 100 24.8

3rd cycle 88 21.8

4th cycle 50 12.4

5th cycle 58 14.4

6th cycle 44 10.9

7th cycle 38 9.4

8th cycle 25 6.2

�stage III other than T3, N1, M0

https://doi.org/10.1371/journal.pone.0222629.t001

Table 2. Binary and multivariable logistic regression of socio-demographic and clinical variables with global health status (QOL) of breast cancer patients under

chemotherapy at TASH Addis Ababa, Ethiopia, 2018.

Variable category Poor QOL N (%) Good QOL N (%) COR (95%CI) AOR (95% CI) P value

Age

<35 63 (28.8) 60 (32.6) 1 1

36–50 92 (42.0) 85 (46.2) 0.9 (0.61–1.53) 1.4 (0.76–2.42) 0.310

51–65 49 (22.4) 36 (19.6) 0.8(0.44–1.35) 1.5 (0.67–3.18) 0.304

>66 15 (6.8) 3 (1.6) 0.2 (0.06–0.76) 0.5 (0.11–2.42) 0.401

Educational status

Unable to read & write 65 (29.7) 32 (17.4) 1 1

able to read &write 21 (9.6) 18 (9.8) 1.7 (0.81–3.72) 1.5 (0.55–3.89) 0.446

Primary education 51 (23.3) 36 (19.6) 1.4 (0.78–2.62) 0.8 (0.36–1.64) 0.497

Secondary education 51 (23.3) 53 (28.8) 2.1 (1.19–3.74) 0.96 (0.44–2.09) 0.927

College and above 31 (14.2) 45 (24.4) 2.9 (1.58–5.49) 1.6 (1.01–3.03) 0.041�

Marital status

Single 24 (11.0) 16 (8.7) 1 1

Married 112 (51.1) 117 (63.6) 1.6 (1.12–3.10) 1.6 (0.68–3.70) 0.277

Divorced 31 (14.2) 25 (13.6) 1.2 (0.53–2.75) 1.6 (1.12–5.54) 0.021�

Husband died 52 (23.7) 26 (14.1) 0.7 (0.34–1.65) 1.5 (0.52–4.30) 0.463

Income

< = 800 84 (38.4) 18 (9.8) 1 1

801–1800 67 (30.6) 37 (20.1) 2.6 (1.35–4.93) 1.9 (0.89–4.09) 0.009

1801–4000 45 (20.5) 53 (28.8) 5.5 (2.88–10.48) 3.8 (1.63–8.91) 0.002�

>4000 23 (10.5) 76 (41.3) 15.4 (7.74–30.7) 7.9 (3.13–20.02) 0.0001�

Chemotherapy sequence

< = 3 cycles 142 (64.8) 46 (25.0) 1

>3 cycles 77 (35.2) 138 (75.0) 5.5 (3.58–8.54) 2.4 (1.29–4.41) 0.005�

Stage of the disease

Early stage 32 (18.1) 37 (22.2) 1 /

Late stage 145 (81.9) 130 (77.8) 0.8 (0.46–1.34) /

Time since diagnosis

<12 months 138 (63.0) 111 (60.3) 1 /

13–24 months 12 (5.5) 19 (10.3) 1.9 (0.91–4.22) /

25–36 months 11 (5.0) 9 (4.9) 1.0 (0.41–2.54) /

37–48 months 7 (3.2) 8 (4.3) 1.4 (0.50–4.04) /

>48 months 51 (23.3) 37 (20.1) 0.9 (0.55–1.47) /

/ indicates: not included in the model

� indicates significant association

https://doi.org/10.1371/journal.pone.0222629.t002
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Those breast cancer patients who did not experience poor systemic therapy side effects had

1.5 times good QOL than breast cancer patients who experienced poor systemic therapy side

effects. Though not statistically significant, breast cancer patients who had good future per-

spective had 60% times good QOL than those who had poor future perspective.

Discussion

The mean QOL score of the study participants obtained in this study was consistent with pre-

vious studies done in Ethiopia, Morocco, Nigeria, and Nepalese breast cancer patients [16, 19–

21]. However, it was lower than the EORTC QLQ reference value manual for breast cancer

patients (61.8 ± 24.6) indicating poor QOL [22]. The reference value manual is based on pre-

treatment QOL data only. Therefore, the reason for poor QOL might be due to the different

treatment side effects that most patients had been taking including surgery, radiotherapy, and

chemotherapy. The mean score of QOL of breast cancer patients was also lower than studies

done in Iran, Sweden, Bahrain, India, Australia, Brazil, and Kenya [12, 23–28]. The discrep-

ancy for this result might be, due to the difference in socio-demographic characteristics of

Table 3. Bivariate and multivariable logistic regression of EORTC QLQ C-30 functional and symptom scales with global health status (QOL) of breast cancer

patients under chemotherapy at TASH Addis Ababa Ethiopia, 2018.

Variables Poor QOL n (%) Good QOL n (%) COR (95% CI) AOR (95% CI) P value

Functional scale

Physical functioning Poor 77 (35.2) 36 (19.6) 1 1

Good 142 (64.8) 148 (80.4) 2.2 (1.41–3.52) 1.6 (1.08–5.06) 0.001�

Role functioning Poor 115 (52.5) 62 (33.7) 1 1

Good 104 (47.5) 122 (66.3) 2.2 (1.45–3.26) 1.3 (0.69–2.26) 0.422

Emotional functioning Poor 73 (33.3) 42 (22.8) 1 1

Good 146 (66.7) 142 (77.2) 1.7 (1.08–2.64) 0.9 (0.54–1.78) 0.956

Cognitive functioning Poor 43 (19.6) 27 (14.7) 1 /

Good 176 (80.4) 157 (85.3) 1.4 (0.84–2.41) /

Social functioning Poor 141 (64.4) 98 (53.3) 1 1

Good 78 (35.6) 86 (46.7) 1.6 (1.06–2.37) 1.5 (1.09–45) 0.024�

Symptom scale

Fatigue Poor 146 (66.7) 85 (46.2) 1 1

Good 73 (33.3) 99 (53.8) 2.3 (1.56–3.49) 1.9 (1.17–5.09) 0.007�

Nausea &vomiting Poor 88 (40.2) 49 (26.6) 1 1 1

Good 131 (59.8) 135 (73.4) 1.9 (1.21–2.83) 0.5 (0.14–1.91) 0.143

Pain Poor 96 (43.8) 48 (26.1) 1 1 1

Good 123 (56.2) 136 (73.9) 2.2 (1.45–3.38) 1.4 (0.34–5.52) 0.653

Dyspnea Poor 108 (49.3) 57 (31.0) 1 /

Good 111 (50.7) 127 (69.0) 2.2 (0.43–3.26) /

Insomnia Poor 111 (50.7) 54 (29.3) 1 1

Good 108 (49.3) 130 (70.7) 2.5 (1.63–3.74) 8.3 (1.06–15.1) 0.61

Appetite loss Poor 127 (58.0) 84 (45.7) 1 /

Good 92 (42.0) 100 (54.3) 1.6 (0.10–2.44) /

Constipation Poor 131 (59.8) 85 (46.2) 1 1

Good 88 (40.2) 99 (53.8) 1.7 (1.17–2.58) 4.7 (0.65–34.4) 0.126

Financial difficulties Poor 184 (84.0) 135 (73.4) 1 1

Good 35 (16.0) 49 (26.6) 1.9 (1.17–3.11) 3.5 (1.63–7.57) 0.001�

�significant at P<0.05

https://doi.org/10.1371/journal.pone.0222629.t003
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study participants and different study designs employed. Unlike some studies mentioned here,

this study did not compare the QOL of breast cancer patients at different time intervals, but

assessed at a point in time. Besides, patients’ recruitment method can explain the difference, in

which some other studies enrolled breast cancer patients undergoing different forms of treat-

ment, but this study only assessed patients under chemotherapy.

Moreover, most of the patients in this study are at stage III and above which might put the

patients on frequent visit to the hospital which in turn lead to poor QOL. Besides, majority of

the patients in this study come from outside of Addis Ababa traveling long distance to the hos-

pital and wait for longer periods of time to get appropriate treatment due to long queue of

patients waiting for treatment at the hospital. This in turn may cause psychological and eco-

nomic stress leading to poor QOL.

The mean score for physical, role and social functioning was lower than the EORTC QLQ

reference value manual for breast cancer but, similar in other functional scales in the EORTC

QLQ C-30 questionnaire [22]. Emotional functioning was the most affected functional scale;

While Physical and role functioning was the least affected functional scales. This is similar

with other studies [23–27]. The reduced emotional functioning might be due to the role of

women in Ethiopia is to take care of the family, so when they get sick, they perceive disruption

in their usual role and worry more about their family. In addition, they have much concern for

their children’s future, resulting in poor emotional functioning.

Despite government subsidization program for those patients who are unable to pay for

their chemotherapy treatment expenses, patients scored poor in financial difficulties. This is

contrary to other studies in Sweden, Brazil, and Iran [23, 24, 26]. Majority of the Ethiopian

population belonged to lower-middle class families and had one earning member who solely

responsible for all family expenditure. Thus in addition to the usual household expenses, the

Table 4. Bivariate and multivariable logistic regression of EORTC QLQ BR23 functional and symptom scales with global health status (QOL) of female breast can-

cer patients under chemotherapy at TASH Addis Ababa Ethiopia, 2018.

Variables Poor QOL N (%) Good QOL N (%) COR (95% CI) AOR (95% CI) P value

Functional scale

Body image Poor 30 (13.7) 37 (20.1) 1 /

Good 189 (86.3) 147 (79.9) 0.6 (0.37–1.06) /

Sexual functioning Poor 194 (88.6) 156 (84.8) 1 1

Good 25 (11.4) 28 (15.2) 1.4 (1.04–2.48) 0.7 (0.36–1.65) 0.504

Sexual enjoyment Poor 4 (11.1) 10 (25.6) 1 /

Good 32 (88.9) 29 (74.4) 0.4 (0.10–1.28) /

Future perspective Poor 122 (55.7) 83 (45.1) 1 1

Good 97 (44.3) 101 (54.9) 1.5 (1.03–2.27) 1.6 (0.95–2.64) 0.077

Symptom scale

Systemic therapy side effects Poor 139 (63.5) 132 (71.7) 1 1

Good 80 (36.5) 52 (28.3) 0.68 (0.45–0.98) 1.5 (1.03–7.56) 0.048�

Breast symptoms Poor 193 (88.1) 170 (92.4) 1 /

Good 26 (11.9) 14 (7.6) 0.6 (0.31–1.21) /

Arm symptoms Poor 47 (21.5) 21 (11.4) 1 1

Good 172 (78.5) 163 (88.6) 2.1 (1.22–3.70) 0.9 (0.46–1.96) 0.906

Upset by hair loss Poor 54 (27.8) 38 (23.0) 1 /

Good 140 (72.2) 127 (77.0) 1.2 (0.79–2.08) /

/ indicates: not included in the model

�significant at p<0.05

https://doi.org/10.1371/journal.pone.0222629.t004
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expenses for chemotherapy treatment may pose additional financial burden. In the same cate-

gory, patients scored better in nausea and vomiting. This might be because symptoms of nau-

sea and vomiting are experienced within a week period of taking chemotherapy treatment.

However, the patients have been asked about the symptoms they have experienced in the last

week period. As a result, when they come for the next visit the symptoms might already been

alleviated.

Regarding the EORTC QLQ BR23 scores, patients scored worse in sexual functioning. This

is in consistent with previous studies [12, 20, 24, 25]. The reason for lower sexual functioning

might be due to the effect of the disease (being late stage) and its treatments on psychological

and physical aspects of sexuality. The breast is an organ of sexuality and fertility and loss of

one breast may be loss of all these. In addition, patients wrongly believe that, having sexual

intercourse during chemotherapy treatment might worsen the disease progression. As a result,

they do not engage in the sexual activities leading to poor sexual functioning. Moreover, as this

topic is sensitive, patients may perceive it improper to express their sexual desire. In the same

category, future perspective was better than studies conducted in Brazil and Sweden [24, 26].

This might be because; Ethiopian societies may get strong social support from the families,

friends, relatives, and neighbors. And it is believed that, social support has a potential to play a

protective role by buffering the impact of life stress on patients and enhance QOL of breast

cancer patients [20]. In addition, patients have a strong religious belief, and have a great hope

of cure if they get the treatment properly. As a result, they do have less worry for their future.

It is found that, college education is associated with better QOL. This is consistent with

previous studies [20, 23, 28, 29]. This might be because educated persons might get better

opportunity for different salaried employment positions, more access to economic resource,

interaction with other people and sense of self control.

The present study shows that high household income is associated with better QOL. Higher

socioeconomic status has been linked to many aspects of better care of patients such as having

less worry about the financial difficulties and being absent from work [30]. Similarly, it is well

established that patients who experience economic hardship are at risk for developing distress.

This study has found that patients who have financial difficulties have poor QOL. This result is

in line with previous studies in Iran, Pakistan, Nigeria, and Ethiopia [16, 19, 23, 31]. The find-

ing is not surprising, because chemotherapy is a prolonged and expensive treatment which cre-

ates financial burden among the breast cancer patients. Besides, in countries like Ethiopia, this

is even worse as there is only limited number of facility available for chemotherapy treatment

causing all the patients to travel long distance to get the treatment adding to the already ele-

vated financial burden on the patients.

Similar to studies in Iran, Pakistan, Nigeria, and Ethiopia [16, 19, 23, 31], patients with

symptoms of high fatigue and sleep disturbance have poor QOL. Fatigue has been well

reported to have significant impact on patient’s QOL. It has been said that many patients

regard the treatment of fatigue as more important than the treatment of pain in contrast to

the opinion of many physicians [32, 33]. Similarly, insomnia is associated with a number of

adverse medical, social, and psychological consequences leading to QOL impairment [34].

Conclusion

The overall quality of life of breast cancer patients under chemotherapy treatment is above

average but is lower in comparison with the reference data and international findings. More-

over, participants had been affected by emotional, social and financial difficulties. Educational

status, income, financial difficulties, fatigue and insomnia were significant factors that affect

he QOL of breast cancer patients under chemotherapy. Therefore; the study recommends that
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quality of life assessment should be incorporated in patient’s treatment protocol; Emphasis

should be given to empowering women through education, as it is a key tool for avoiding

unemployment and tackling the psychological impact of breast cancer and financial aids may

significantly improve the health of breast cancer patients. Moreover further studies are recom-

mended to identify important determinant factors using stronger study designs.
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