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INTRODUCTION

Fatigue is the most common side effect of  treatment 
with chemotherapy and radiation therapy in cancer 
patients.[1] Treatment related fatigue generally improves 
after therapy is completed, but some level of  fatigue 
may persist for months or years. Fatigue is reported in 
14–96% of  patients undergoing cancer treatment and 
in 19-82% of  patients during post-treatment. According 

to a survey of  1569 patients, fatigue is experienced 
by 80% of  the patients receiving chemotherapy and/
or radiotherapy.[2,3] Partly as a result of  longer cancer 
survival, it is increasingly being realized that quality of  
life in cancer patients is affected by fatigue. Fatigue, like 
pain, is viewed as a self-perceived state. Patients may 
describe fatigue as feeling tired, weak, exhausted, lazy, 
weary, worn-out, heavy, slow, or like they do not have 
any energy or any get-up-and-go.[4]

During the last decade, breast cancer was one of  the 
common cancers worldwide. Breast cancer in urban as 
well as in rural areas is increasing from last two decades. 
Adjuvant chemotherapy is part of  the standard treatment 
in a large subset of  patients. According to the literature, 
58–94% of  breast cancer patients experience fatigue 
during treatment with adjuvant chemotherapy.[5-7]
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ABSTRACT

Introduction: Fatigue is a major complain in breast cancer patients and survivors.  Patterns and degree varies 
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Functional Assessment of Chronic Illness Therapy - Fatigue subscale (FACIT-F) was used for assessment. 
Significant cofactors were also searched for.
Results: Eighty four percent patients experienced fatigue. Fatigue was more prevalent during chemotherapy 
(91%) than EBRT (77%). Patients on Chemotherapy exhibit peak fatigue day after Chemotherapy and decreased 
level until the next cycle. Significant increase of fatigue was seen only in first cycle. Patient on EBRT had gradually 
increased fatigue during the course of treatment. Lower degree of fatigue was present in post treatment period. 
Anemia was a significant cofactor causing fatigue (P < 0.05). Blood Transfusion improved fatigue scores.
Conclusion: Fatigue increases during chemotherapy and or EBRT. Different intervention strategies are needed 
to address the issue.
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In a study by Sitzia and Huggins, fatigue incidence was 
90% in breast cancer patients receiving six cycles of  
chemotherapy and severity remained stable throughout 
the treatment cycles.[6] Results from Berger et al. supported 
this finding.[8] Jacobsen et al. also reported similar results, 
though the prevalence and severity of  fatigue significantly 
increased at the starting of  chemotherapy, after which the 
prevalence of  fatigue showed a stable pattern.[7]

Postoperative radiotherapy also increases fatigue in breast 
cancer patients. Rucinska and Langkje showed that the 
incidence of  fatigue was nearly 75% in breast cancer 
patients undergoing postoperative radiotherapy and the 
intensity increased gradually during radiotherapy. It was 
more in younger women, smokers, and those who had a 
long traveling time to hospital.[9]

Age of  presentation, menopausal status, stage of  the 
disease, and anemia are the major contributing factors. 
Anemia is one of  the common modifiable factors among 
all these.[10]

All these studies support the hypothesis that fatigue is 
highly prevalent during as well as post-treatment phase of  
chemotherapy and radiotherapy, but the exact nature of  
impact is quite unclear. It is also evident from the previous 
studies that anemia, one of  the modifiable factors, directly 
influences the severity of  fatigue.

In this context, our study aims to quantify
•	 Prevalence, course, and degree of  fatigue in breast 

cancer patients on adjuvant treatment;
•	 Effect of  treatment modalities (chemotherapy and/or 

radiotherapy) over it; and
•	 Cofactors influencing the scenario.

MATERIALS AND METHODS

This prospective observational study was carried out 
by Palliative Care Unit at Department of  Radiotherapy, 
Medical College and Hospitals, Kolkata, West Bengal, 
from December 2010 to August 2011. Patients were 
included with the following criteria: (i) stage I to stage III 
post-mastectomy breast cancer patient; (ii) no previous 
treatment with cytotoxic drugs or radiation therapy; 
(iii)Eastern Co-operative Oncology Group (ECOG) 
Performance Status 0–3; (iv) absence of  chronic disease 
(such as hypertension, renal disease, cardiac disease, 
diabetes mellitus, etc.) or poor psychological state; (v) no 
use of  morphine or narcoleptics; (vi) no deafness; (vii) 
more than 18 years of  age; and (viii) Bengali or Hindi 
speaking. Patients having metastatic disease or any other 

malignancy and patients having ECOG Performance 
Status 4 were excluded from the study.

After getting informed consent from the eligible 
patients and institutional ethics committee clearance, the 
investigators (with adequate training for non-biased patient 
response) conducted the interviews.

The tumor–node–metastasis (TNM) clinical classification 
(AJCC, 7th ed., 2010) was used to describe the anatomic 
extent of  breast cancer.

Patients were treated with six cycles of  5-Flurouracil, 
Doxorubicin, and Cyclophosphamide with standard dose 
schedule in 21–28 days interval according to current practice 
protocol of  the study hospital. Patients having indication 
to radiotherapy were treated with 50Gy of  external beam 
radiation in 25 fractions 5 days a week with Cobalt 60 
machine (Theratron780C, Theratronics Inc, Kanata, 
Ontario, Canada). Pretreatment baseline hemoglobin levels 
were measured. For anemic patients, concentrated RBC 
was transfused to maintain the hemoglobin level >10g/dl 
throughout the treatment period.

Patients were interviewed with Functional Assessment of  
Illness Therapy – Fatigue subscale (FACIT-F)(version 4)
multidimensional Quality of  Life questionnaire in Bengali 
and/or Hindi language format (whichever was needed). 
Prior permission was taken from the owners of  “FACIT 
system” to use this tool in this study. Patients were 
interviewed 2 weeks before starting of  chemotherapy/
radiotherapy (maintaining at least 1month gap between 
mastectomy and the first cycle of  chemotherapy). During 
chemotherapy, patients were interviewed the day after 
therapy in each cycle, 2 weeks after chemotherapy in 
each cycle, and second and fourth week after completion 
of  chemotherapy. During radiotherapy, patients were 
interviewed each week during radiotherapy, and second 
and fourth week after completion of  therapy.

Fatigue scale and interpretations

FACIT-F scoring is a quality of  life assessment tool used 
to assess cancer treatment related fatigue.[11] It has good 
test–retest reliability ( r ranging from 0.82 to 0.92) and is 
sensitive to change over time. It has also been shown to 
have convergent and discriminate validity.[11-13] FACIT-F 
(version 4)is a 40-item self-report instrument. It includes 
core Functional Assessment of  Cancer Therapy– General 
(FACT-G) scale with 27 items and one additional concern 
subscale (Fatigue) with 13 items. FACT-G items are 
divided into four subscale items:(a) Physical Well-being 
(PWB) (7 items), (b)Social/Family Well-being (SWB)
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(7 items), (c) Emotional Well-being (EWB) (6 items), and 
(d) Functional Well-being (FWB) (7 items).FACIT-F scores 
use a 5-point Likert-type score ranging from “0”(Not at 
all) to “4” (Very much).[11] Scores were obtained in each of  
the special domains and FACT-G score (includes summed 
score of  PWB,SWB, EWB, and FWB).Total FACIT score 
was obtained by adding additional concern score(Fatigue) 
with FACT-G. Negatively stated items were reversed 
by subtracting the response from “4.”After reversing 
proper items, all subscale items were summed to a total, 
which was the subscale score. For all FACIT scales and 
symptom indices, the higher the score, the better was the 
Health-related Quality of  Life (HRQoL). For missing and 
unanswered items, subscale scores were prorated as per 
administration guideline manual of  FACIT-F score.[11] This 
was usually done by using the formula below:

Prorated subscale score = [Sum of  item scores] × [N of  
items in subscale] ÷ [N of  items answered].

When there were missing data, prorating subscale score in 
this way was acceptable as long as more than 50% of  the 
items were answered (e.g. a minimum of  4 of  7 items, 4 
of  6 items, etc.).The total score was then calculated as the 
sum of  the unweighted subscale scores. The FACT scale 
was considered to be an acceptable indicator of  patient 
quality of  life as long as the overall item response rate was 
greater than 80% (e.g. at least 22 of  27 FACT-G items 
completed).[11]

The prevalence of  fatigue at each measurement point was 
determined by choosing a cut-off  score of  <34 in the 
FACIT-F (additional concern item).[14]

Statistical analysis

In all analyses, the first measurement was taken as a 
reference baseline level and changes relative to the baseline 
measurement were analyzed. The effect of  chemotherapy 
on the course of  fatigue was represented by interaction 
terms between baseline variables and variables in each 
further interview. The course of  fatigue, using FACIT-F 
scale, and the dependency on the type of  adjuvant 
treatment were analyzed with a multivariate analysis using 
the SPSS program (version 19). Paired t test was done to 
find out significant difference of  scores in any consecutive 
assessments. Mean values were calculated for FACT-G 
scores, additional concern (FACIT-F) scores, and FACIT 
Total scores separately with standard deviation values. 
Changes of  mean values from baseline values (for cycle 
one in chemotherapy period and interview in the first 
week of  radiation therapy period) or previous assessments 
were calculated separately for these three scales. This is 

the Minimally Important Difference (MID) value.[15] An 
MID is the “smallest difference in score in the domain of  
interest that patients perceive as important, either beneficial 
or harmful, and that would lead the clinician to consider a 
change in the patient’s management.”[16] The MID estimates 
were developed based on distribution-and anchor-based 
methods, reflecting a growing consensus on the best 
approach for determining an MID. These MID values can 
be used to aid the interpretation of  group differences and 
changes in HRQoL over time, and they can be useful in 
sample size calculations. MID values over 3–7 for Total 
FACT-G and over 3–4 for Fatigue subscale were considered 
significant. It is a valid and reliable (internal and test–retest 
reliability) interpretation for changes in quality of  life. It 
is sensitive to changes over time and upon influencing 
factors.[16,17] MID values can enhance the interpretability 
of  HRQoL scores by identifying differences likely to be 
meaningful to patients and clinicians.[18] To find out possible 
confounding factors in this analysis, several covariates were 
added: age, menopausal status, stage of  breast cancer, 
baseline hemoglobin level (g/dl), mean interval between 
surgery and chemotherapy, and mean interval between 
chemotherapy and radiotherapy.

Multiple regression analysis was done for the cofactors to 
find out their relationship with fatigue score. Evaluation of  
the effect of  blood transfusion over change of  FACT-G 
and Fatigue subscale scores was done by paired t test.

RESULTS

A total of  79 eligible subjects were taken for this study. The 
principal investigator took 72% interviews. Rest was done 
by other investigators. Response rate for answers was 96%. 
The most frequently unanswered item was sexual activity in 
PWB subscale.19% patients preferred “not to answer it.”

Patients’characteristics

The patients’ characteristics are discussed in Table 1.

Prevalence of fatigue

Sixty-four patients (83%) experienced fatigue (mean value 
considering all assessments).Distribution is discussed 
separately below and in Table 2.

Chemotherapy period

Seventy-two patients (91%) had fatigue (considering mean 
values of  scores of  all assessments) during chemotherapy. 
Prevalence of  fatigue increased significantly from second 
assessment onward [vide Table 2].
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Changes of  fatigue scores during chemotherapy period are 
given in Figures 1 and 2.

Multivariate analysis was done separately for assessment 
of  scores of  FACIT-F, FACT-G and FACIT Total for 
cycle one. We found that all the parameters were decreased 
during assessments on the day after chemotherapy and 
increased subsequently later on (during assessments 
on the second and fourth weeks). These changes were 
statistically significant for all three subscales (P<0.05). It 
is also interesting to note that all the changes occurred at 
the same point of  time.

Figure 2 clearly shows that maximum decrease in scores 
occurred in cycle one, but in subsequent cycle, the scores 
were increased. From pre-chemotherapy assessment 
to cycle one assessment, all the three parameters were 
decreased significantly (P<0.0001 on paired t test). But 
from second cycle assessment onward, changes in FACIT-F 
subscale scores remained constant except in cycle six where 
it was increased. Changes of  FACIT-F subscale scores 
from cycle one to cycle six assessments were statistically 
significant (P<0.05). Exactly similar trends occurred in 

FACT-G scores. But on analyzing the FACIT Total score, 
we found that scores were increased from cycle one to 
cycle two significantly, but from cycle two to cycle six, the 
scores were significantly decreased.

On analyzing the MID values of  all parameters during 
cycle one, it has been found that there were significant 
changes of  scores from pre-chemotherapy to the day after 
chemotherapy, second and fourth week assessment (18, 9, 
and 8, respectively) in FACIT-F scores (>3–4 is significant 
change).[13,15] The values for FACT-G were 20, 15, and 11, 
respectively (>3–7 is significant change).[13,15]

Radiation therapy period

Fifty-two patients (77%) had fatigue (considering mean 
values of  scores of  all assessments) during radiotherapy. 
Prevalence increased in the third week of  radiotherapy and 
decreased subsequently [vide Table 2].

Changes of  scores are shown in Figures 3 and 4.

From the figures, we observe that pre-radiotherapy 
assessment showed lower scores in all three parameters in 
contrast to pre-chemotherapy assessment, but the scores 
improved subsequently. All these changes were statistically 
significant on paired t test.

On analyzing all weekly assessments together, it was 
interesting to observe that the scores decreased in all 
parameters inthe fourth week. These changes were 
statistically significant when compared with the third 
week assessment data (P<0.05). In the subsequent 
weeks, scores of  all three parameters were increased. In 
comparison to pre-radiotherapy assessment, the fatigue 
scores improved significantly in the fourth week post-
radiotherapy assessment. MID values of  FACIT-F and 
FACT-G scores from pre-radiotherapy to fourth week 
of  radiotherapy were1 in both, which was insignificant 
(MID cut-off  value for FACIT-F and FACT-G were 3–4 
and 3–7, respectively).[13,15] These values were 12 and 
9, respectively, on comparing scores from fourth week 
of  radiotherapy and second week post-radiotherapy 

Table 1: Patients’ characteristics
Data n (%)

Sample size 79

Median age(years) 48

Range (years) 38–69

Post-menopausal status 47 (59%)

Stage distribution

I 11 (14%)

II 39 (49%)

III 29(37%)

Married 75 (95%)

Anemic* 40 (51%)

Average hemoglobin level** 10.6± 2.4 g/dl

No patient received RBC transfusion 31 (24%)

Radiation therapy needed 68 (87%)

Mean interval between surgery and chemotherapy. 3.5 months± 13days

Mean interval betweenchemotherapybb and radiation 
therapy.

1.5 months± 10days

*Hb level < 11g/dl, **measured at pretreatment assessment

Table 2: Prevalence of fatigue during chemotherapy and radiotherapy
Pre-chemotherapy 1day after cycle 1 chemotherapy After sixcycles(week 4) Pre-radiation Week 4 of radiation Post-radiation(week 4)

n (%) 17(22) 73 (92) 64 (81) 60 (76) 66 (83) 36 (43)

Fatigue score

Mean 47 29 46 34 35 49

Range 44–50 24–34 42–50 31–37 31–39 46–52

SEM* 0.64 0.58 0.44 0.36 0.43 0.50

P value** - <0.0001 <0.0001 <0.0001 0.810 <0.0001

*SEM, Standard Error of Mean; **P <0.05 statistically significant



Manir, et al.: Fatigue in breast cancer patients: Course and prevalence

Indian Journal of Palliative Care / May-Aug 2012 / Vol-18 / Issue-2	 113

assessment, showing significant improvements in scores. 
But on comparing second week post-radiotherapy scores 
with fourth week post-radiotherapy scores, MID values 
were 2 in both, which was insignificant (MID cut-off  
value for FACIT-F and FACT-G were 3–4 and 3–7, 
respectively).[13,15]

Comparative analysis of chemotherapy and radiation 
therapy period

Figures 5–7 show the comparative analysis of  all scores.

Analysis of cofactors

Prevalence of  fatigue was assessed in anemic and non-
anemic patients. Thirty-nine patients (96%) experienced 
fatigue (considering mean values of  scores of  all 
assessments) in anemic patients, whereas the value was 
29(76%) in case of  non-anemic patient group.

Multiple regression analysis was done for assessment of  
correlation of  baseline characteristics on fatigue score 

[vide Table 3]. No significant correlation was evident in 
any of  the cofactors except anemia (P 0.046).Anemia was 
positively correlated with degree of  severity of  fatigue, i.e. 
lesser the Hb level, lesser were the FACT-G and FACIT-F 
scores (Pearson’s correlation coefficient 0.2957).Binary 
variables like marital status and menopausal status, and 
other variables like stage did not have statistically significant 
impact over the scores.

Analysis of  the effect of  anemia correction over fatigue 
scores is given in Table 4.

DISCUSSION

In our study, the items were administered in a face-
to-face interview, instead of  presenting the items in a 
self-reported questionnaire for the practical reason that 
an unbiased response could be achieved as the patients 
were from diverse socioeconomic groups and were with 
different literacy status. In addition, filling in a self-report 
questionnaire was expected to be too time consuming for 
the patient.

In our study, majority of  the patients were post-
menopausal. Stage II was the most prevalent stage. Patients 

Figure 1: Changes in FACIT-F, FACT-G, FACIT Total score in different 
assessments during first cycle of chemotherapy, showing the mean 
value of these three parameters in different assessments Figure 2: Changes in FACIT-F, FACT-G, FACIT Total score in different 

assessments during chemotherapy, showing the mean value of these 
three parameters on the day after chemotherapy 

Figure 3: Changes in FACIT-F, FACT-G, FACIT Total score in different 
assessments during radiation therapy, showing the mean value of these 
three parameters in different assessments

Figure 4: Changes in FACIT-F, FACT-G, FACIT Total score in weekly 
assessments during radiation therapy, showing the mean value of these 
three parameters in different assessments
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suffering from fatigue formed 83%. It was more prevalent 
in chemotherapy group than in radiotherapy group, and in 
anemic group in comparison to non-anemic group. In our 
study, we observed a significant increase in the prevalence 
of  fatigue after the first cycle of  chemotherapy. Then, 
it was stable in the subsequent cycles of  chemotherapy. 
During post-chemotherapy, the prevalence of  fatigue 
declined. Our findings corroborate the results of  the study 
by de Jong et al.[19] During chemotherapy, fatigue scores 
were the lowest on the day after chemotherapy in the first 
cycle and increased in the subsequent cycles. Findings 
were comparable with earlier studies.[19] Apprehension 

and chemotherapy side effects, mainly nausea, may be 
a reason for the lowest score on day 2of  the first cycle. 
Scores stabilized from cycle two onward. This finding 
supports the hypothesis that the intensity of  fatigue stays 
stable throughout the treatment cycles. Sitzia and Huggins[6] 

found similar results. A reason for the stability could be 
habituation to the experience of  fatigue.

Sixty-eight (87%) patients needed radiotherapy 
supplementary to chemotherapy. Interestingly, fatigue 
was more prevalent in pre-radiotherapy assessment than 
in pre-chemotherapy assessments.

Radiotherapy pretreatment scores were significantly low 
in comparison to chemotherapy period, corroborating 
previous results by de Jong et al.[19] It may be due to 
protracted effect of  chemotherapy though the mean 
interval of  chemotherapy and radiotherapy was long 
(1.5 months). Radiotherapy had a cumulative effect over 

Table 3: Cofactor analysis
Cofactors (Mean ± SD) P values

Pre-chemo 
(47±3)**

Cycle 1day 
2(29±5)**

Week 4post-
chemo(46 ± 4)**

Pre-
RT(34±3)**

Week 
4RT(35±4)**

Week 4post-
RT(49±3)**

Remarks

Age (45 ± 8.1years) 0.695 0.562 0.412 0.464 0.373 0.751 NS

Hb% (10.6± 2.4 g/dl) 0.176 0.046* 0.275 0.606 0.211 0.394 Pearson’s correlation 
coefficient 0.2957*

Mean interval between surgery and 
chemotherapy (3.5 months± 13days)

0.944 0.267 0.737 0.286 0.565 0.862 NS

Mean interval betweenchemotherapy and 
radiation therapy (1.5 months± 10days)

0.994 0.957 0.969 0.426 0.263 0.468 NS

NS, Non-significant *P<0.05 statistically significant, **indicating FACIT-F subscale values

Figure 6: Changes in FACIT-F, FACT-G,PWB, SWB, EWB, and FWB 

during post-treatment week 2 assessment, showing the mean value 
of these three parameters

Figure 5: Changes in FACIT-F, FACT-G,PWB, SWB, EWB, and FWB 

in pretreatment assessment, showing the mean value of these three 
parameters

Figure 7: Changes in FACIT-F, FACT-G,PWB, SWB, EWB, and FWB 

during post-treatment week 4 assessments, showing the mean value 
of these three parameters

Table 4: Changes of scores on blood 
transfusion (paired t test)
Assessment Fatigue score (FACIT-F) P value

Cycle 1 day2 29 ± 5 (0.56)** -

Post-chemotherapy week 4 
(after blood transfusions)

45±3 (0.34)** <0.0001*

*P value is significant if P< 0.05, **Standard Error of Mean values
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fatigue scores. Scores were initially increased in the first 
cycle from pretreatment scores, but decreased in the third 
cycle to their lowest values. Scores were near pretreatment 
values at the fourth week follow-up. Janaki et al. found 
similar results. [20] Findings in radiotherapy period are 
explicable. It may be a limitation of  our study that patients 
were not admitted during radiation therapy period unlike 
chemotherapy. Many patients had to travel a long distance 
every weekday for 5 weeks to have treatment. Besides, 
daily routine activities had to be adjusted to the treatments. 
Finally, it may be the effect of  radiotherapy itself  or a 
combination of  therapies that makes these patients more 
fatigued. After completion of  radiotherapy treatment, the 
scores became normalized to pretreatment values. The 
reasoning is partially supported by the study results of  
Irvine et al.[21]

MID values in chemotherapy period exactly showed similar 
changes as found using other statistical methodologies 
and affirmed by previous studies.[15,22] This was also true 
for fourth week assessment during radiotherapy and 
subsequent assessments, but not in early week assessments. 
Persistence of  chemotherapy-induced changes during early 
weeks of  radiotherapy may be a reason for this discordance.

Emotional and functional subscale scores were persistently 
low in the whole treatment duration, with minimal 
fluctuations, corroborating partly with the findings 
of  Janaki et al.[20] This area should be addressed with 
importance during fatigue intervention.

Fatigue related to surgery and disease process itself  did not 
influence our results because all the patients had Modified 
Radical Mastectomy and metastatic breast cancer patients 
were excluded from the study.

Anemia was the only factor that significantly influenced 
the scores. Anemic patients were more fatigued. More 
specifically, lower the hemoglobin level, lower was the score. 
It was true for all subscale measurements. Concentrated 
RBC was transfused for correction of  anemia. Correction 
of  anemia improved the scores significantly, contradicting 
the results by So-Osman et al.[23] But similar results were 
found by Prick et al.[24] Other baseline parameters were not 
found to influence the fatigue scores significantly unlike 
earlier studies.[19]

Our study had few limitations. Firstly, the mean intervals 
between surgery and chemotherapy (3.5 months ± 13days), 
and chemotherapy and radiotherapy (1.5 months ± 10days) 
were long. Reasons for this long delay were multiple. 
Twenty-eight patients (36%) had their surgery done 

outside. Majority of  those patients were referred very late 
and not properly staged with standard work-up protocol. 
Four patients (6%) had postoperative complications and 
initiation of  chemotherapy was delayed. But there was 
no loco-regional or distant failure reported in the study 
period. Patients are being followed up for chronic fatigue 
assessments. Impact of  this delay over survival will be 
evident then. Delay in initiation of  chemotherapy might 
not influence the fatigue scores; rather it was beneficial to 
overcome surgery-related fatigue. But long interval between 
chemotherapy and radiotherapy might be a confounding 
factor in radiotherapy assessments.

Secondly, in this study, we intended to find out the level of  
fatigue only up to fourth week of  post-treatment period. 
Patients are under long-term follow-up to evaluate the 
nature of  chronic fatigue in them. Findings will be reported 
later on.

Thirdly, except for anemia correction, we did not intervene 
to improve the fatigue scores specially addressing emotional 
and functional components of  the patients.

CONCLUSION

Fatigue is a major, but often underestimated side effect 
in breast cancer patients during adjuvant therapy. Fatigue 
increases during chemotherapy and/or External Beam 
Radiation Therapy. But the frequency of  fatigue appears 
to be higher with chemotherapy. Course is different in 
both groups. Anemia is an important contributor for 
fatigue. Blood transfusion improves the fatigue scores 
significantly. Different intervention strategies are needed 
to address the issue.
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