
Int J Cancer Manag. 2020 March; 13(3):e96157.

Published online 2020 March 11.

doi: 10.5812/ijcm.96157.

Research Article

The Validation of Functional Assessment of Cancer Therapy-Breast

Symptom Index (FBSI) Among Iranian Women with Breast Cancer

Hadi Zamanian 1, 2, *, Mona Daryaafzoon 2, Mohammadali Amini-Tehrani 3, 4, **, Zahra
Taheri-Kharameh 5 and Sahar Foroozanfar 6

1Qom University of Medical Sciences, Qom, Iran
2Department of Psychology, Karaj Branch, Islamic Azad University, Karaj, Alborz, Iran
3Health Psychology and Behavior Medicine Research Group, Student Scientific Research Center, Tehran University of Medical Sciences, Tehran, Iran
4Department of Psychology, University of Tehran, Tehran, Iran
5Hamadan University of Medical Sciences, Hamadan, Iran
6Department of Clinical Psychology, Karaj Branch, Islamic Azad University, Karaj, Iran

*Corresponding author: School of Health, Qom University of Medical Sciences (MUQ), Lavasani St,Qom, Iran. Tel: +98-2537726688, Email: hadi_zamanian@yahoo.com
**Corresponding author: Health Psychology and Behavior Medicine Research Group, Student Scientific Research Center, Tehran University of Medical Sciences, Tehran, Iran.
Email: amini.m.ali@ut.ac.ir

Received 2019 July 08; Revised 2020 January 31; Accepted 2020 February 05.

Abstract

Background: Patient-reported outcomes (PROs) are widely utilized in research and clinical practice. The functional assessment of
cancer therapy-breast cancer (FACT-B) provides effective indexes addressing different dimensions of quality of life (QoL) in patients
with breast cancer.
Objectives: The study aimed at evaluating the validity of the functional assessment of cancer therapy-breast symptom index (FBSI-6
and -8) on Iranian patients.
Methods: Overall, 223 patients from three cancer centers participated in the present study. Internal consistency was assessed via
Cronbach’s alpha and inter-item correlations. Spearman’s rho correlation was utilized to evaluate convergent/divergent validity and
performance of the target indexes in terms of psychosocial distress, compared to trial outcome index-physical/functional/breast
(TOI-PFB), as well as TOI emotional/social/breast (TOI-ESB) cancer subscales. The known-groups analysis, using Mann-Whitney U and
Kruskal-Wallis tests, was conducted based on the history of metastasis, chemotherapy, radiotherapy, mastectomy, and time since
diagnosis. P value < 05 was considered significant.
Results: Both of the target indexes showed acceptable internal consistency. They were highly correlated with physical wellbeing
and TOI-PFB, moderately with functional wellbeing and breast cancer subscale, lowly with the arm subscale, and very lowly with
social wellbeing (P < 0.0001). All indexes showed significant and negative correlations with distress symptoms (P < 0.0001). The
FBSI-8 slightly outperformed FBSI-6 in terms of distress symptoms. No significant differences were seen in the target indexes based
on clinical characteristics, including metastasis, chemotherapy, radiotherapy, mastectomy surgery, and time since diagnosis.
Conclusions: The current study confirmed the validity of FBSI-6 and -8 among Iranian women with breast cancer. Further research
is required to evaluate the more profound properties of FBSI.
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1. Background

Breast cancer caused 2.4 million deaths from 1999
to 2015 and is suggested as the leading mortality cause
among women (1). Breast cancer is the most common can-
cer among women (2, 3) with an estimation of approxi-
mate lifetime risk of 4.5 % (4). Patients, particularly can-
cer patients, are suggested to be the core members of the
treatment and care team (5). In order to provide them
with effective care for their physical, emotional, social, and
functional issues, the patients require to be examined in

terms of both disease signs and their self-reported symp-
toms. Patient-reported outcomes (PROs), in which the pa-
tients’ reports are used to evaluate the symptoms of a con-
dition, are widely utilized in research and clinical practice
(6, 7). The merits of these reports lie in the fact that pa-
tients’ own evaluations can illustrate the pathways toward
a better outcome, especially a satisfying life (8).

One of the most current PROs in cancer research is the
functional assessment of cancer therapy (FACT) as a par-
ent instrument (9) with its addendum FACT-B including
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breast cancer-specific subscale (10). This instrument has
provided a breath of investigations to evaluate the phys-
ical, emotional, social, functional, and specific domains
of quality of life (QoL) in patients with breast cancer (See
Smith et al. (11), for a review of randomized controlled tri-
als (RCTs) and Montazeri (12) for a general review). In addi-
tion, to assess symptoms in the patients with breast cancer,
Yost et al. (13), developed the functional assessment of can-
cer therapy-breast symptom index (FBSI), derived from the
FACT-B. The symptoms were chosen as a priority based on
the recommendations of experts in 17 member institutions
of the National Comprehensive Cancer Network (NCCN) as
an eight-item united index of FBSI (13) and their original
study evaluated the validity of the early six-item version
(13). Following, Lee et al. (14), confirmed the psychometric
properties of the full-form index with eight items.

Although FACT-B provides various indexes that ad-
dressing different dimensions of QoL in patients with
breast cancer, Iranian research on QoL of the patients
rarely utilized the instrument, as implied in a recent sys-
tematic review by Bouya et al. (15). It can be argued that
research on QoL in this population requires exploration
of various variables that influence the symptoms defining
the QoL in such patients. Therefore, it is necessary to incor-
porate different indexes into studies to shed more light on
the factors contributing to the patient’s QoL, especially the
symptoms.

2. Objectives

The FBSI-6 and -8 have not been validated in the breast
cancer population of Iran. Besides, previous studies did
not address how FBSI-6 and -8 indexes indicate patients’
mental status, compared to the previously introduced in-
dex of the trial outcome index (TOI). Therefore, the present
investigation aimed at evaluating the validity and appli-
cability of both FBSI-6 and -8 indexes in a sample of Ira-
nian women with breast cancer. Specifically, the current
study examined the convergent/divergent validity, known-
groups differences, and functional comparison with TOI
indexes for both FBSI-6 and -8.

3. Methods

3.1. Design and Sampling

In the current cross-sectional study, a total of 223 fe-
male patients with breast cancer were recruited from three
cancer centers in Tehran, Iran from Dec-2014 to Feb-2015.
The Ethics Committee of Tehran University of Medical Sci-
ences ethically approved the study. The inclusion criteria

were age 18 years or above, willingness to participate in
the study, ability to communicate in Farsi language, hav-
ing a diagnosis of any form of breast cancer, and being
diagnosed for at least one weak. The patients with any
metastatic brain diseases or history of psychiatric disor-
ders were excluded. Inform consent was obtained from all
the participants.

3.2. Instruments

Based on experts’ views in terms of the priority of
symptoms in breast cancer treatments, FBSI combines six
or eight items of FACT-B (13). The FBSI-6 includes four items
of physical wellbeing (PWB: GP1-GP4) in addition to one
item from each of emotional wellbeing (EWB: GE6) and
functional wellbeing (FWB: GF7) domains. These may be
added up with two items of breast cancer subscale (BCS:
b1, p2) to form the FBSI-8. The higher score indicates lower
symptomatology. Yost et al. (13), reported the Cronbach’s
alpha for FBSI-6 as 0.76 and 0.75 in two assessments over
a 16-week period. Also, Lee et al. (14), reported the test-
retest reliability of FBIS-6 and -8 as 0.75 and 0.77, respec-
tively, during 30 days, using the intraclass correlation coef-
ficient. The FACT-B was previously validated among Iranian
patients (16).

Depression, anxiety, and stress scale (DASS-21) (17) was
used to assess the applicability of the FBSI indexes in com-
parison with the TOI indexes in terms of psychological
outcomes. Each seven-item subscale is scored based on a
five-point Likert scale. The scale was previously validated
among the Iranian population (18). The Cronbach’s alpha
for depression, anxiety, and stress subscales among the
study sample were 0.80, 0.71, and .080, respectively.

3.3. Analysis Approach

The sample size was determined based on the formula
of N = [(Zα + Zβ)/C]2 + 3, suggested for correlational analysis
(19), where Zα refers to standard normal deviation for α =
0.05 as 1.96, Zβ indicates standard normal deviation forβ =
0.80 (the power) as 0.842, and C = 0.5 * ln [(1 + r)/(1 - r)] with
r = 0.20 represents the least expected correlation. The min-
imum sample size was determined 194 that was reached in
the current study (n = 223).

Internal consistency reliability was assessed via Cron-
bach’s alpha coefficient and inter-item correlations. Con-
vergent and divergent validities were assessed in two
steps; the correlations of FBSI-6 and -8 with physical, func-
tional, arm, and breast cancer subscales, as well as trial
outcome index-physical-functional- breast (TOI-PFB) can-
cer (TOI-PFB) was used to evaluate convergent validity of
the target indexes (13, 14). For divergent validity, the
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correlations of FBSI-6 and -8 with emotional and social
subscales and TOI-emotional-social-breast (TOI-ESB) cancer
were used. Further, the associations of FBSI-6 and -8 with
stress, anxiety, and depression, in comparison with TOI-
PFB and TOI-ESB, were assessed. Besides, the known-groups
analysis was conducted based on the history of metastasis,
chemotherapy, radiotherapy, mastectomy, and time since
diagnosis. The non-parametric inferential statistic was em-
ployed for data analysis, including the Spearman’s rho for
the correlations (13), and the Mann-Whitney U and Kruskal-
Wallis tests for group comparisons. P value < 0.05 was con-
sidered significant. Analyses were carried out via SPSS V.24
(IBM Inc.)

4. Results

4.1. Sample Characteristics

The mean age of the patients was 47.10 ± 9.10 years
(ranged 19 - 75). The patients mostly had school education
(n = 181, 80.8%), were married (n = 181, 81.2%) and unem-
ployed/housewife (n = 186, 83.4%), lived in urban areas (n =
196, 87.9%), received chemotherapy (n = 137, 61.4%), and un-
dergone mastectomy (n = 156, 69.9%). A minority received
radiotherapy (n = 89, 39.9%) and had metastasis (n = 33,
14.8%). Among the participants, the mean scores of FBSI-6
and-8 were 15.61 ± 5.05 and 19.94 ± 6.35, respectively. The
scores ranged 0 - 23 for FBSI-6, and 2 - 32 for FBSI-8.

4.2. Reliability

The Cronbach’s alpha for FBSI-6 and -8 was 0.71 and 0.74,
respectively. The mean of inter-item correlations between
FBSI-6 items was 0.30 with the variance of 0.012, ranging
from 0.08 to 0.49. Although it was revealed that elimina-
tion of item Ge6 could enhance the alpha up to 0.73, this
improvement was not remarkable enough to dismiss the
item. For FBSI-8, the mean of inter-item correlations was
0.26 with the variance of 0.017, ranging from 0.01 to 0.56.
Once more, elimination of the item Ge6 indicated a negli-
gible improvement in Cronbach’s alpha up to 0.75.

Table 1 reports the details of inter-item correlations. As
it is shown, the item Ge6 indicated the lowest interrelation
with the other items, including Gp2, Gp4, B1, and P2 (P >
0.05). Also, B1 and P2 from the breast cancer subscale were
not significantly correlated (P > 0.05).

4.3. Convergent/Divergent Validity

Table 2 shows the correlations of FBSI-6 and -8 with
FACT-B subscales. Both target indexes were highly corre-
lated with unadjusted physical wellbeing (PWB) and TOI-
PFB, respectively, r = 0.89 - 0.91, P < 0.0001, relatively high

and closely correlated with adjusted ones, r = 0.71 - 0.72, P <
0.0001, and relatively moderately correlated with both un-
adjusted FWB and BCS, r = 0.55 - 0.59, P < 0.0001, as well as
the adjusted ones, r = 0.50 - 0.56, P < 0.0001. On the other
hand, the correlations with arm subscale, r = 0.32 - 0.38, P
< 0.0001, and with SWB, r = 0.32 - 0.35, P < 0.0001, were re-
spectively much lower.

In addition, FBSI-6, containing physical-related items,
showed a significant, but almost moderate correlation
with unadjusted, r = 0.48, P < 0.0001, and adjusted EWB,
r = 0.50, P < 0.0001; while those of the FBSI-8 were mod-
erately higher, including unadjusted, r = 0.58, P < 0.0001,
and adjusted EWB, r = 0.56, P < 0.0001. However, the cor-
relations between the target indexes and adjusted TOI-ESB
were relatively low, r = 0.43 - 0.48, P < 0.0001.

Lastly, the pattern of correlations with FACT-G and
FACT-B scores was the same as other QoL outcomes, indi-
cating high correlations with unadjusted, r = 0.81 - 0.86, P
< 0.0001, and moderate correlations with adjusted scores,
r = 0.56 - 0.60, P < 0.0001. Therefore, the results supported
the convergent/divergent validity of both target indexes.
Notably, except for PWB, the FBSI-8 to some extent outper-
formed FBSI-6 in the magnitude of the associations with
the adjusted and unadjusted QoL outcomes (Table 2).

4.4. Comparison with TOI indexes

According to Table 3, all of the indexes had signifi-
cant and negative correlations with distress symptoms, P <
0.0001. However, there was a distinction in favor of the TOI
indexes in the relationships with depression and to a lesser
extent with stress symptomatology, P < 0.001. On the other
hand, the associations between both FBSI-6 and -8 and anxi-
ety were comparable to those of the TOIs, P < 0.0001. In ad-
dition, the FBSI-8 repeatedly outperformed FBSI-6 in terms
of the associations with psychological distress.

4.5. Known-Group Differences

For both FBSI indexes, no significant differences were
seen among the groups of patients based on the categories
of metastasis (P = 0.661 and 0.340), chemotherapy (P =
0.546 and 0.984), radiotherapy (P = 0.773 and 0.415), and
mastectomy surgery (P = 0.216 and 0.392). Also, there were
no significant relationships between the target indexes
and time since diagnosis (P < 0.05).

5. Discussion

This study aimed at reporting the validity of FBSI-6 and
-8 indexes among a sample of Iranian women with breast
cancer. Overall, the findings supported the convergent
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Table 1. Statistics and Inter-Item Pearson’s Correlations of FBSI Itemsa , b

Items Values Gp1 Gp2 Gp3 Gp4 Ge6 Gf7 B1 P2

Gp1 2.00 ± 1.37 1

Gp2 3.18 ± 1.24 0.35c 1

Gp3 2.54 ± 1.38 0.49c 0.26c 1

Gp4 2.24 ± 1.40 0.43c 0.34c 0.42c 1

Ge6 2.30 ± 1.42 0.24c 0.08 0.23c 0.13 1

Gf7 2.45 ± 1.16 0.34c 0.21c 0.32c 0.32c 0.35c 1

B1 3.19 ± 1.19 0.24c 0.30c 0.17d 0.16d 0.01 0.20c 1

P2 2.02 ± 1.44 0.35c 0.15d 0.25c 0.56c 0.04 0.31c 0.13 1

Abbreviation: FBSI, functional breast cancer symptom index.
a Values are expressed as mean ± SD.
b dGp1 to Gp4 denote the items from physical wellbeing. Ge6 denotes item from emotional wellbeing. Gf7 denote the item from functional wellbeing. B1 and P2 (reversed) denote the items from breast cancer subscale.
c P < 0.01.
d P < 0.05.

Table 2. The Correlation of FBSI-6 and -8 with Unadjusted and Adjusteda FACT-B Subscales and Indexes (N = 223)a , b

Values
FACT Subscales and Indexesc

PWB FWB Arm BCS TOI-PFB SWB EWB TOI-ESB FACT-G FACT-B

FBSI-6 15.61 ± 5.05

Unadjusted 0.91 0.56 0.32 0.55 0.85 0.32 0.48 0.61 0.81 0.81

Adjusted 0.72 0.50 - 0.50 0.74 - 0.50 0.43 0.54 0.56

FBSI-8 19.94 ± 6.35

Unadjusted 0.89 0.58 0.38 0.59 0.87 0.35 0.58 0.69 0.85 0.86

Adjusted 0.71 0.51 - 0.56 0.77 - 0.56 0.48 0.58 0.60

Abbreviations: Arm, arm subscale; BCS, breast cancer subscale; EWB, emotional wellbeing; FACT-B, functional assessment cancer therapy-breast cancer; FACT-G, functional assessment cancer therapy-general; FBSI, functional breast cancer
symptom index; FWB, functional wellbeing; PWB, physical wellbeing; SWB, social well-being; TOI-ESB, trial outcome index of emotional, social and breast cancer subscales; TOI-PFB, trial outcome index-physical/functional/ breast.
a Values are expressed as mean ± SD.
b Adjusted by removing the redundant FBSI items. There was no redundant item in SWB and arm subscales.
c All data was significant with P < 0.0001 (two-tailed) using Spearman’s rho. Dash line indicated no adjusted score for arm subscale.

Table 3. The Correlation of FBSI-6, FBSI -8, and TOI Indexes with Distress Symptoms
(N = 223)

Depressiona Anxietya Stressa

FBSI-6 -0.39 -0.52 -0.46

FBSI-8 -0.44 -0.55 -0.50

TOI-PFB -0.51 -0.58 -0.56

TOI-ESB -0.55 -0.49 -0.60

Abbreviations: FBSI, functional breast cancer symptom index; TOI-ESB, trial out-
come index of emotional, social and breast cancer subscales; TOI-PFB, trial out-
come index of physical, functional and breast cancer subscales.
aP < 0.0001, two-tailed, using Spearman’s rho.

and divergent validity of the FBSI-6 and -8. The internal
consistency was in an acceptable range for both indexes,
similar to the results of Yost et al.’s study (13). Although
FBSI-8 includes two additional items from breast cancer
subscale (BCS), which showed a nonsignificant association
with each other, the results indicated a better homogene-
ity among the eight items. While internal consistency re-
liability is considered as a property of the sample, rather
the scale (20), the other sources of reliability, including
the test-retest reliability indicating the consistency of mea-
surements in specific time laps should also be examined in

order to confirm the scale as a clinically reliable tool.
Furthermore, the present study showed that the FBSI

indexes were to a lesser degree in correlation with de-
pression and stress symptomatology, although they were
closely correlated with anxiety in comparison with TOI in-
dexes. Because cancer as a chronic condition confers the
risk of psychological problems for the patients (21-23), the
FBSI indexes may be seen useful in delineating the psy-
chosocial factors associated with the breast cancer symp-
toms, which may foster or hamper the patients’ QoL.

Despite these acceptable validity properties, none of
FBSI-6 and -8 could distinguish between patients catego-
rized based on their statuses in metastasis, chemotherapy,
radiotherapy, mastectomy surgery, and time since diagno-
sis. As an explanation, the assumption of differences be-
tween the patients might not serve well as a distinguish-
ing rule for the purpose of instrument validity. Regardless
of the fact that there is a general tendency toward reach-
ing a satisfactory QoL over the course of time (24), a study
revealed that there are some discrepancies among the pa-
tients in terms of the patterns of improvement in their QoL
(25). These findings imply that the differences in the pat-
tern of QoL improvement might blur the symptomatology
included in FBSI index.
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It should be noticed that, whereas the study of Yost et
al. (13), revealed the ability of FBSI-6 to distinguish between
patients with different ratings in their performance status
in a cross-sectional analysis, the changes in longitudinal
analysis became lower in some patients. The pattern of dis-
tinction and changes reported by Lee et al. (14), among En-
glish and Chinese samples in Singapore, on the contrast,
suggested a relatively good ability of FBSI-8 in exposing
the clinically significant differences in the symptomatol-
ogy of patients based on their performance status. Like-
wise, in the current study, the FBSI-8 index performed bet-
ter in terms of internal consistency as well as associations
with various QoL outcomes and psychological distress.

As a recent systematic review on QoL of patients with
breast cancer suggests (15), Iranian research in the field
rarely utilized the FACT-B instrument. Nonetheless, the
merit of FACT-B is that it does provide utilitarian indexes
which may enrich the research with valuable results in
terms of breast cancer-specific symptoms. Therefore, re-
searchers may use these two validated indexes as well as
the TOI indexes to gain an insight into the patients’ status
in a biopsychosocial framework.

As a result of the cross-sectional study design, cautions
should be considered in generalizing the results. Also, the
study did not control for the cancer stage. Therefore, it is
recommended that future researchers investigate the role
of cancer stage in the FBSI’s applicability and determine
whether there is any difference in patterns of relationship
between FBSI and patients’ psychological states due to can-
cer stage. Further research is needed to evaluate the deeper
properties of FBSI, especially as to the test-retest reliability
and responsiveness to changes in patients’ performance.
Future studies may also follow the Garcia et al. (26), to in-
corporate eight items of functional assessment of chronic
illness therapy (FACIT) measures in order to improve the
applicability of the FBSI in breast cancer patients.

5.1. Conclusions

This cross-sectional study confirmed the conver-
gent/divergent validity of FBSI-6 and -8 indexes in Iranian
patients with breast cancer. Also, the FBSI indexes indi-
cated satisfactory internal consistency. Known-groups
were not distinguished by the indexes. Further research is
needed to advance the knowledge as to the FBSI indexes’
clinical utility and functional relationships with relevant
constructs.
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