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Abstract

Background: To be clinically useful, an instrument assessing health-related quality of life (HRQOL) should be easy
to understand and quick to answer. Few instruments have been designed to be short, simple, and easily
understandable by patients from all educational levels. The aim of the present study was to evaluate the
psychometric properties of a brief general instrument developed to assess HRQOL.

Methods: Results from a preliminary study regarding the initial development of the Barretos Short Instrument for
Assessment of Quality of Life (BSIqol) with 80 cancer patients are presented. Out of all the patients, 59 completed
the BSIqol on two occasions in order to evaluate the reproducibility test-retest. Validity analyses were done
comparing scores from BSIqol with EORTC QLQ-C30 and Edmonton Symptom Assessment System (ESAS). In
addition, BSIqol scores were analyzed in function of ECOG-PS, work activity, and financial income.

Results: BSIqol demonstrated good internal consistency (Cronbach's α = 0.79) and adequate test-retest reliability,
with intraclass coefficient correlation (ICC) varying from 0.736 to 0.946. There were adequate correlations between
scores of BSIqol, EORTC QLQ-C30 and ESAS. The BSIqol was capable of discriminating between clinical subgroups,
with different ECOG-PS and work activity. Patients completed the BSIqol in a median time <2 min. Only one patient
reported some difficulty to answer the instrument.

Conclusions: BSIqol seems to be a straightforward and useful instrument for rapidly assessing HRQOL from cancer
patients. Further studies are necessary to evaluate BSIqol in different populations and also to assess its
responsiveness and define its minimal clinically important differences.
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Background
Besides estimates of survival, it is necessary to include
measures of health-related quality of life (HRQOL) to
assess the outcomes of cancer treatment. Several tools
have been developed for the assessment of HRQOL in
oncology. In general, such tools are classified in generic,
cancer-specific or cancer-site specific. The two most
widely used questionnaires are the European Organization
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for the Research and Treatment of Cancer Quality of
Life Questionnaire Core 30 (EORTC QLQ-C30) [1] and
the Functional Assessment of Cancer Therapy-General
(FACT-G) [2,3]. Both questionnaires are considered
“core” instruments that can be supplemented by ‘specific
modules’ targeting neoplasms, symptoms or specific
treatments [3].
The main advantage of measuring HRQOL is the obser-

vation of the treatment clinical benefit according to
patients’ own perspective. To be clinically useful, an in-
strument assessing HRQOL should be easy to understand
and quick to be answered [4]. In this regard, currently,
one can notice the lack of short instruments. The big
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challenge, as for creating instruments with small number
of items, is the difficulty in turning them into multidimen-
sional instruments. In addition to that, simplified instru-
ments tend to have lower levels of reproducibility [5].
Another limiting factor for the routine use of HRQOL

questionnaires is that patients with low educational level
find them difficult to use. These patients have not been
systematically included in the questionnaires validation
studies. Few researchers [6,7] have dedicated time for
the development of instruments targeted to this group
of individuals, which, unfortunately, is still very common
in Brazil.
The aim of the present study was to develop and valid-

ate a simplified instrument, comprised of only 6 items,
which could be answered in a quick manner by people
with different levels of education. Thus, the intention
was to use general questions, with short explanatory
texts and greater visual impact, using colors that would
make it easier for the identification of values on a visual
analogue scale ranging from 0 to 10.

Methods
Instrument development
The instrument was developed on the premise that the
single item “feeling of well being”, from the ESAS [8]
showed an adequate correlation with various domains of
HRQOL [9]. Thus, the instrument has been designed in
an attempt to use the understanding of the well-being
concept from a patient’s standpoint. For the develop-
ment of BSIqol, we considered HRQOL as the subjective
perception, reported by the patient, about the impact of
the disease and/or its treatment in their daily life, neces-
sarily encompassing the dimensions of physical, psycho-
logical and social well-being [10].
Whereas HRQOL as a multidimensional construct,

which necessarily includes the physical, emotional, social
and functional aspects, we sought to create a simple in-
strument, with few items that would measure the
HRQOL quickly and that could have applicability in
daily oncology. The BSIqol is a generic instrument, cre-
ated in a consensus meeting between two of the authors
(CEP and BSRP), and improved along the subsequent
steps.
Initially the BSIqol was answered by healthy people

(n = 6), well-educated advanced cancer patients (n = 5),
and than by oncology physicians (n = 5) and nursing
professionals (n = 5). They could critique and suggest
changes in the structure of the instrument in order to
facilitate their understanding.
All the staff have formally rated the instrument using

a standardized form. The BSIqol was initially designed
in four ways: (1) using Likert type responses, (2) visual
analogue scale, (3) visual numeric scale without colors,
and (4) visual numeric scale with colors. Fourteen
respondents (14/21; 67%) said they preferred the visual
numeric scale, with added colors. No respondent
reported having had difficulty understanding the instru-
ment items. Among healthy people and cancer patients,
there were no suggestions as to delete items, however,
concerning the item 3, it was suggested to include the
evaluations of optimism/pessimism. Two healthy people,
a patient and a doctor, in order to make the instrument
more clear, suggested removing words that made refer-
ence to some specific symptoms (fatigue, pain, vomiting,
dyspnea) in the original instrument (item 2), and include
more general items ("several unpleasant feelings"/"I don’t
feel anything bad"). Among the five doctors, one sug-
gested that the term "one week" could be changed from
the beginning to the end of the sentences (items 1–3),
and another doctor suggested changing the term "in
general" for "as a whole" in item one. A nurse requested
that items 5 and 6 were evaluated together. Another
nurse suggested to be added to item 5, in parentheses,
the information "bathing, dressing up, combing your
hair, eating, etc.," not present in the original instrument.
The BSIqol was reassessed once again by responders
after the changes being carried out.
The instrument features six items arranged in figures,

with questions written in large letters and short sen-
tences. The BSIqol provides answers on a numerical
scale ranging from 0 (worst) to 10 (best). We employed
the color concept to facilitate the understanding of the
respondents. The colors used were the colors often used
in traffic lights (red, yellow and green). Answers may
range from dark red (0), gradually moving towards yel-
low (medium) up to dark green (10) (Additional file 1
and Additional file 2).
Another feature of the instrument is that it contains sev-

eral words and/or phrases designed to collect responses
within the same domain. These words and/or phrases are
located close to 0 and 10. For example, the item assessing
the emotional domain (item 3), displays the words “sad-
ness”, “anxiety”, “pessimism” and “unwilling to live” close
to 0 (dark red). This same item, features the words “happi-
ness”, “tranquility”, “optimism” and “great will to live”
close to 10 (dark green). The words “terrible”, “more or
less” and “excellent” were also included in this same item,
respecting the positioning of the colors.
The items in the questionnaire being studied assess

the HRQOL of patients during the period composed of
the seven previous days. The original instrument is
described in Additional file 1 and the version translated
into English as Additional file 2. Questions for each item
are listed below:

Item 1 - Think about your life as a whole. What grade
would you give to your sense of well-being during the
last week?
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Item 2 – Think about your physical body. What grade
would you give to your sense of physical well-being
during the last week?
Item 3 - Think about your emotional side. What grade
would you give to your sense of emotional well-being
during the last week?
Item 4 - Think about the people you love, those that
really matter to you. Overall, how is your relationship
with them?

What grade would you give to your ability to:

Item 5 – Take care of yourself (bathing, dressing up,
combing your hair, eating, etc.)
Item 6 – Work

With the intent of making it easier for comparisons
between other instruments and to increase its clinical
applicability, BSIqol scores were converted into a scale
ranging from 0 to 100, with higher scores indicating bet-
ter HRQOL, and calculated as follows:

BSIqol global ¼ item 1þ item 2þ item 3þ Item 4ð½
þItem 5þ Item 6Þ=6� � 100

BSIqol physical ¼ item 2� 100

BSIqol emotional ¼ item 3� 100

BSIqol social ¼ item 4� 100

BSIqol functional ¼ item 5þ item 6ð Þ=2½ � � 100

Study setting and population
We interviewed 80 patients undergoing systemic antineo-
plastic treatment in the Department of Clinical Oncology
at the Barretos Cancer Hospital (BCH) (Barretos, SP,
Brazil), from April to June 2012. Patients were recruited
in the chemotherapy/infusion room and the hormone
therapy outpatient room. The inclusion criteria com-
prised of having been diagnosed with cancer and under-
going a systemic antineoplastic treatment, regardless of
the histological type or stage of cancer. The exclusion cri-
teria included the presence of significant neuropsychiatric
disorder that could prevent patients from answering the
study questionnaires, and also the refusal in taking part
of the study. All patients agreed to participate in the
study and signed a consent form. This project was
approved by the Ethics Committee in Research at the
BCH (HCB9489/2012).

Data collection
Questionnaire administration
The questionnaires EORTC QLQ-C30, ESAS and BSIqol
were applied by a single interviewer trained for the task.
Regarding BSIqol, each item was printed on A4 paper
(210 mm x 297 mm) and laminated afterwords. Items 5
and 6 were put together on a single sheet. The items
were answered by the patients using special pens, which
allowed for the reuse of the survey.
Analytic strategies
Internal consistency and test-retest reliability
Reliability was assessed using Cronbach’s alpha coeffi-
cient, which should be ≥ 0.70 to be considered adequate
[11].
A sample of 54 patients answered the BSIqol twice, to

evaluate the test-retest reliability. To be submitted to re-
test, patients needed to be clinically stable and free of
stressful events since the first evaluation. It was assessed
using the intraclass correlation coefficient (ICC) with a
retest interval of 2 h to 7 days of the initial assessment.
The mean time (± SD) for the retest was 32.6 (± 65)
hours. Test-retest reliability was considered adequate
when ICC ≥ 0.70 [11].
Validity analysis
Construct validity was assessed using exploratory fac-
tor analysis of principal components with varimax
orthogonal rotation. The Kaiser-Meyer-Olkin (KMO)
Test and Bartlett’s Test of Sphericity were performed
to indicate the degree of data susceptibility to factor
analysis. To determine the number of factors to be
extracted, we used the “scree test” proposed by Cattel
and Jaspers [12].
Construct validity was assessed by measuring conver-

gent and discriminative validity. For the convergent valid-
ation analysis, the BSIqol score was expected to be
positively correlated with the global and functional scores
of the EORTC QLQ-C30. Also, the BSIqol social was cor-
related with family income (measured in Brazilian mini-
mum wages). Regarding discriminative validity, BSIqol
was expected to be negatively correlated with the Total
Symptom Distress Score (TSDS) of the ESAS (sum of the
scores for pain, fatigue, nausea, anxiety, depression, drow-
siness, anorexia and dyspnea), the ESAS emotional score
(depression and anxiety mean scores) and the ESAS
physical score (mean scores for pain, fatigue, nausea,
drowsiness, anorexia, and dyspnea). In addition, BSIqol
functional was also expected to be negatively correlated
with Eastern Cooperative Oncology Group (ECOG) per-
formance status scores.
Known-group validity was assessed by comparing the

BSIqol scores according to different levels of ECOG-PS
and also in relation to the working activity (active vs. in-
active). Mann–Whitney and Kruskal-Wallis tests were
used to examine group differences.
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Feasibility
The time taken to answer the BSIqol was measured for
78 patients, who were asked about the likely issues they
found when responding the instrument. The difficulties
were categorized as (a) none, (b) some or (c) a lot. An-
other measurement examined was the missing data.

Sample size estimation
The sample size was estimated based on the assumption
that would be adequate between three to twenty respon-
dents for each single item in the instrument to be tested
[13]; this equates to between 18 and 120 subjects for the
BSIqol. In addition, 50 subjects may be considered an
adequate sample size for test–retest reliability [14,15].

Results
Eighty cancer patients were assessed and the most com-
mon primary tumors were breast (38/80; 47.5%) and
prostate (20/80; 25%). The median age was 58 years
(23–83 years). Most patients were women (57/80; 71%),
Caucasian (65/80; 81%) and described inactivity at work
(54/80; 68%). Regarding their marital status, 45 were mar-
ried (45/80; 56%). The majority of patients were ECOG-
PS 0 or 1 (69/80; 86%). TNM staging was IV in 38
patients (38/80; 48%). Half of the patients (40/80; 50%)
were on chemotherapy and the other half was undergoing
hormone therapy. In regard to their educational level, 50
patients (50/80; 62.5%) had low educational level, being
regarded as illiterate and/or with only primary education
completed (total ≤ 4 years of formal schooling). Patient
characteristics are described in Additional file 3.

Descriptive statistics
The median (25th-75th) scores of the BSIqol global were
70 (60.4-84.5), BSIqol physical 60 (50–80), BSIqol emo-
tional 70 (40–87.5), BSIqol functional 75 (60–90) and
BSIqol social 90 (80–100).

Internal consistency and test-retest reliability
The Cronbach’s alpha of the instrument was 0.79
(Table 1) and ICC varied from 0.736 to 0.946 (Table 2).
Table 1 Internal consistency of BSIqol (N = 80)

BSIqol Mean (SD) Median (25th-75th)

Global 70.2 (16.5) 70 (60.5–84.5)

Items

1 6.6 (2.16) 6.5 (5–8)

2 6.2 (2.30) 6 (5–8)

3 6.05 (2.72) 7 (4–8.5)

4 8.62 (2.01) 9 (8–10)

5 8.98 (1.91) 10 (9–10)

6 5.66 (2.83) 6 (3.5-8)
Validity analysis
The KMO index (0.80) indicated that there was suffi-
cient level of factorability. The Bartlett's sphericity test
(p < 0.001) indicated that the correlation matrices were
not identical to the factor structure matrices. Both tests
revealed that data were appropriate for factor analysis.
The “scree test” identified three factors that explained a
total variance of 78.5%. Factor 1 was considered as
“well-being”, factor 2 as the “functional” and factor 3 as
“social”. However, for the analysis of the validation cri-
teria of the BSIqol described next, and because it is more
useful clinically, we chose to continue considering the
Factor 1 divided as BSIqol emotional and BSIqol physical
(Table 3).
There was a high correlation between the BSIqol global

score and global health score of the EORTC QLQ-C30
(r = 0.767; p < 0.001). In the same manner, the BSIqol glo-
bal correlated itself well with the global functional scale
(r = 0.809; p < 0.001) and global symptoms (r = −0.678;
p < 0.001) (Table 4).
The BSIqol physical was the domain that best corre-

lated with the physical functioning subscales (r = 0.669;
p < 0.001) and role functioning (r = 0.715; p < 0.001)
(Table 4).
BSIqol emotional was the domain with the highest

value for “r” in relation to emotional functioning sub-
scale of the EORTC QLQ-C30 (r = 0.774; p < 0.001)
(Table 4).
BSIqol functional provided adequate correlation with

the global functional domain (r = 0.553; p < 0.001), phys-
ical functioning (r = 0.579; p < 0.001) and role function-
ing (r = 0.529; p < 0.001) (Table 4).
While having a low correlation coefficient, the BSIqol

social correlated significantly with the social functioning
subscale (r = 0.223; p < 0.05) and with the financial diffi-
culties domain (r = −0.323; p < 0.001) (Table 4).
Regarding the ESAS, all domains of BSIqol correlated

negatively with TSDS. However, the highest correlation
coefficients were related to the BSIqol global (r = −0.708;
p < 0.001), BSIqol physical (r = −0.679; p < 0.001) and
BSIqol emotional (r = −0.706; p < 0.001). As expected,
Cronbach’s alpha if item deleted Cronbach’s alpha

0.790

0.737

0.746

0.726

0.808

0.780

0.753



Table 2 Test-retest reliability analysis of BSIqol (N = 54)

BSIqol ICC 95% CI p-value

Global 0.946 0.907–0.969 <0.001

Physical 0.900 0.828–0.942 <0.001

Emotional 0.851 0.744–0.913 <0.001

Functional 0.932 0.883–0.960 <0.001

Social 0.736 0.553–0.847 <0.001

Legend: ICC intraclass correlation coefficient.
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the BSIqol domains that best correlated with the ESAS
physical were BSIqol global (r = −0.670; p < 0.001) and
BSIqol physical (r = −0.699; p < 0.001). Similarly, the field
that best correlated as ESAS emotional was BSIqol emo-
tional (r = −0.593; p < 0.001) (Table 5).
BSIqol scores were negatively correlated with the

ECOG-PS. As expected, the domain with the highest
correlation coefficient was BSIqol functional (r = −0.714;
p < 0.001) (Additional file 4).
In an interesting way, BSIqol social was the only one

that correlated in a statistically significant way with
patients’ family income (r = 0.208; p < 0.05) (Additional
file 4).
All domains of BSIqol, with the exception of BSIqol

social, showed different medians between the different
statuses of ECOG-PS. There was a progressive worsen-
ing of the BSIqol scores such as global, physical, emo-
tional and functional as the functional performance
worsened (Table 6).
Regarding the working activity, one could have

observed that patients in active work had higher global,
emotional and functional BSIqol scores. We emphasize
the difference found in the median scores of BSIqol
functional among individuals in active and inactive work
(90 and 70, respectively) (p < 0.001) (Table 7).

Feasibility
The median time to answer BSIqol was 1:47 min (0:48–
4:53). Out of the 78 patients interviewed, only one (1/78;
1.3%) reported having some difficulty in answering the
instrument. The same patient, who was illiterate,
Table 3 Principal component analysis of BSIqol items

BSIqol Factor 1 Factor 2 Factor 3

Item 1 0.828

Item 2 0.871

Item 3 0.725

Item 4 0.966

Item 5 0.930

Item 6 0.621

% of variance 49.9 15.5 13.1

Cronbach’s α 0.80 0.60 NA

*p < 0.001. Legend: NA not applicable. Factorial loads <0.4 were omitted.
reported having great difficulty in answering the EORTC
QLQ-C30, and mentioned that it was easier to answer
the BSIqol in relation to the EORTC QLQ-C30, due to
the fact that the survey instrument displayed colors.
Regarding the EORTC QLQ-C30, 4 patients reported

having some difficulty and 1 patient had great difficulty
answering it (completely with difficulty 5/78; 6.4%). Out
of these 5 patients, 2 were illiterate and 3 of them had
had ≤ 4 years of formal schooling.
There was no missing data (“missing values”) in rela-

tion to BSIqol.

Discussion
The authors developed a new instrument to measure
HRQOL. The BSIqol was designed to be a generic ques-
tionnaire and was validated in a sample of cancer
patients. The great advantage of the proposed instru-
ment is its likely clinical usefulness since it was
answered quickly and without difficulty by the intervie-
wees, even in a population having low educational level
where approximately 60% had less than four years of for-
mal schooling and 10% were illiterate.
The BCH is exclusively dedicated to oncology and

serves a needy population in terms of financial
resources, originated from all corners of Brazil. The de-
velopment of BSIqol comes to fill a gap in clinical prac-
tice observed by the authors of this research, where
many patients have difficulty answering instruments that
assess “patient-reported outcomes”, even instruments
that have been appropriately validated in the country.
This is probably because the population of low socioeco-
nomic level treated in the hospital does not reflect the
populations subjected to validation studies often con-
ducted around the country.
Considering HRQOL within a multidimensional con-

cept, the instruments proposed for its measurement
must assess at least the physical, emotional, functional
and social aspects [16]. To this end, the tools developed
are mostly long and sometimes complex, or too stressful
for some individuals.
The main advantage in measuring HRQOL is the ob-

servation of clinical benefits on the treatment from the
patient’s own perspective. In oncology, the two most
widely used instruments in research are EORTC QLQ-
C30 and FACT-G [3]. The EORTC QLQ-C30, comprised
of 30 items, and FACT-G, with 28 items, are usually
answered within 5 to 10 min. The BSIqol was answered
in a median time of <2 min, which was very relevant,
considering the low socioeconomic level of the popula-
tion assessed in this study.
The search for instruments that would measure the

HRQOL with few items is not new [17-19]. Some instru-
ments with few items proved to be valid in some specific
situations; however, they are still rarely used [20-22].



Table 4 Spearman correlation analysis between BSIqol domains and EORTC QLQ-C30

EORTC QLQ-C30 BSIqol

Global Physical Emotional Functional Social

Global health status 0.767** 0.639** 0.620** 0.534** 0.472**

Function global 0.809** 0.724** 0.725** 0.553** 0.354**

Physical functioning 0.664** 0.669** 0.465** 0.579** 0.205

Role functioning 0.704** 0.715** 0.560** 0.529** 0.272*

Emotional functioning 0.658** 0.440** 0.774** 0.317** 0.422**

Cognitive functioning 0.288 0.335** 0.363** 0.058 0.168

Social functioning 0.364** 0.330** 0.291** 0.296** 0.223*

Symptom global −0.678** −0.701** −0.565** −0.477** −0.259*

Financial difficulties −0.328** −0.205 −0.228* −0.304** −0.323**

*p < 0.05 **p < 0.01. _Underline indicates a pair of scales that should correlate theoretically.
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Data in the literature suggest that short questionnaires
have higher response rate (when mailed to patients) and
lower rates of unanswered items, compared with long
questionnaires [23,24]. Moreover, short questionnaires
would possibly be less of a burden to patients and would
facilitate the operational logistics involved in health ser-
vices [25].
The reduction in items from longer questionnaires in

order to make them shorter has proved to be feasible in
previous studies, and the short instruments did not lose
their psychometric characteristics [26,27]. One instru-
ment worth mentioning is the Quick-FLIC, with 11
items, whose total score showed good correlation with
the EORTC QLQ-C30 global health, with correlation
coefficients ranging from 0.71 to 0.77 [28]. The global
score of the Quick-FLIC may vary from 0 to 100 and it
was more clinically relevant than the scores of individual
items. Similarly, the BSIqol global score correlated with
the EORTC QLQ-C30 global health with a high correl-
ation coefficient (r = 0.76). As with the Quick-FLIC glo-
bal score, we believe the global score is the most useful
index extracted from BSIqol for future studies and for
use in clinical practice.
Some studies suggest that social support may interfere

with HRQOL [29,30]. The BSIqol social domain specific-
ally assessed interpersonal relationships based on the
theoretical premise that a good relationship with people
considered important to patients would be associated
with good social support. The BSIqol social correlated
Table 5 Spearman correlation analysis between BSIqol domai

ESAS

Global Physical

TSDS −0.708** −0.679**

Physical-ESAS −0.670** −0.699**

Emotional-ESAS −0.482** −0.371**

*p < 0.05 **p < 0.01. _Underline indicates a pair of scales that should correlate theo
Legend: ESAS Edmonton Symptom Assesment System.
significantly with the social functional domain of the
EORTC QLQ-C30, however, the correlation coefficient
was found to be low (r = 0.223). This can be explained in
that the EORTC QLQ-C30 assesses the social impact on
HRQOL caused by cancer or its treatment; the BSIqol,
however, upon assessing the interpersonal relationships,
does not associate them with the disease or its treat-
ment. The authors believe that problems in interper-
sonal relationships may impact HRQOL regardless
whatever its cause may be. Interestingly enough, we
observed that the BSIqol social scale correlated with the
financial difficulties subscale and also correlated nega-
tively with the family income of patients. This finding
points to the association between problems in interper-
sonal relationships and financial difficulties. Financial
difficulties secondary to cancer are common [31] and
may interfere with HRQOL [32].
The BSIqol emotional showed high correlation coeffi-

cient with EORTC QLQ-C30 emotional functioning
domain (r = 0.775) and also with the ESAS-emotional
(r = −0.593). Similarly, the BSIqol physical scale corre-
lated with the physical functioning (r = 0.669), role
functioning (r = 0.715), global symptoms (r = −0.701)
and the ESAS-physical (r = −0.699). These correlations
point to an adequate validation of the physical and
emotional BSIqol domains.
In spite of the adequate correlation coefficients (r > 0.5)

displayed by BSIqol functional when correlated with the
functional domain of EORTC QLQ-C30, the BSIqol global
ns and ESAS

BSIqol

Emotional Functional Social

−0.706** −0.384** −0.343**

−0.588** −0.421** −0.261*

−0.593** −0.249** −0.374**

retically.



Table 6 Median scores (25th-75th) of BSIqol domains
between different Performance Status according to ECOG

BSIqol ECOG - PS

0 (n = 34) 1 (n = 35) 2/3 (n = 11) p-value

Global 85 (72.5–91.7) 65 (57.5–73.3) 53.3 (38.3–67.5) <0.0001

Physical 80 (60–90) 50 (50–70) 40 (25–60) <0.0001

Emotional 75 (60–90) 50 (40–80) 30 (10–65) <0.0001

Functional 92.5 (80–100) 70 (60–75) 55 (42.4–75) <0.0001

Social 100 (90–100) 90 (80–100) 80 (50–100) 0.108

Legend: ECOG –PS Eastern Cooperative Oncology Group performance status.
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showed even higher rates. However, in order to validate
the BSIqol functional, we found the highest correlation
with ECOG-PS when we correlated the functional per-
formance with BSIqol functional (r = −0.714). Further-
more, functional BSIqol scores were significantly higher
in patients who maintained work activity, in relation to
those inactive at work. In this analysis, the BSIqol func-
tional was the domain most associated with work
activity.
In addition to the color concept, the BSIqol uses short

and simple sentences, with large letters. Each item is
shown on a different page, except for items 5 and 6
(functional domain), shown on a single page because
they are interrelated with one another. The authors be-
lieve that such “layout” facilitates the understanding of
patients, since only one of the respondents reported
some difficulty to understand it. The Moorehead-Ardelt
Quality of Life Questionnaire is an instrument originally
developed to measure HRQOL in obese patients after
surgery. This questionnaire uses symbols and colors that
facilitate the understanding of patients. It is believed that
such peculiarities made the instrument have a wide
spread use in certain corners of the world due to its con-
venience and ease of being understood [33]. In the
present study, we chose the colors red, yellow and green,
because they are related to traffic signs, possibly being
considered as a universal language.
This preliminary study has some limitations. One of

them is that the questionnaire responsiveness of was not
evaluated. Another limitation is the lack of data
Table 7 Median scores (25th-75th) of BSIqol domains
between work active and inactive patients

BSIqol Work activity

Active Inactive p-value

Global 78.3 (65.8–89.1) 68.3 (54.2–76.7) 0.005

Physical 70 (45–85) 60 (50–80) 0.554

Emotional 70 (55–90) 60 (30–80) 0.033

Functional 90 (75–97.5) 70 (55–80) <0.001

Social 100 (90–100) 90 (70–100) 0.198

*p < 0.05 **p < 0.01.
regarding the minimum difference in scores that are
clinically significant to the patient. While this study is
preliminary in nature, further studies are necessary to
clarify the mentioned limitations.
We believe that the major contribution posed by this

study is to show the feasibility as for the development of
very short instruments with good reliability. Further-
more, the characteristics of the instrument (use of col-
ors, one item per page, several words/phrases showing
the same domain, etc.) could be employed as a model
for future instruments.
Conclusions
We developed a simplified HRQOL measuring tool con-
taining only six items, which is easily understood by
patients and easy to be applied. The instrument has
demonstrated adequate psychometric characteristics,
with good internal consistency and criterion validation.
Given the aforementioned characteristics, the BSIqol
displays relevant potential for application in oncology
practice. Further studies are needed to evaluate the psy-
chometric characteristics in other populations and assess
the instrument responsiveness.
Additional files

Additional file 1: Figure S1. The Barretos short instrument for
assesment of quality of life (BSIqol) in Portuguese – original instrument.

Additional file 2: Figure S2. The Barretos short instrument for
assesment of quality of life (BSIqol) in English – translated instrument.

Additional file 3: Table S1. Patient characteristics.

Additional file 4: Table S2. Spearman correlation analysis between
BSIqol domains and Performance Status and financial income.
Abbreviations
HRQOL: Hhealth-related quality of life; BSIqol: Barretos Short Instrument for
Assessment of Quality of Life; EORTC QLQ-C30: European Organization for
the Research and Treatment of Cancer Quality of Life Questionnaire Core 30;
FACT-G: Functional Assessment of Cancer Therapy-General; ESAS: Edmonton
Symptom Assessment System; BCH: Barretos Cancer Hospital; KMO: The
Kaiser-Meyer-Olkin; ICC: Intraclass correlation coefficient; ECOG-PS: Eastern
Cooperative Oncology Group performance status; TSDS: Total Symptom
Distress Score.

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

Authors' contributions
CEP and BSRP conceptualized the study and developed the questionnaire.
CEP and FCR obtained the data. CEP analyzed the data. All authors provided
input on the interpretation and they read and approved of the final draft of
the manuscript.

Acknowledgments
We would like the Researchers’ Support Group (NAP) from Barretos Cancer
Hospital, who provided the English editing services. We also thank Dr José
Humberto Fregnani for their help in designing the instrument and
interpreting data.

http://www.biomedcentral.com/content/supplementary/1477-7525-10-144-S1.jpeg
http://www.biomedcentral.com/content/supplementary/1477-7525-10-144-S2.pdf
http://www.biomedcentral.com/content/supplementary/1477-7525-10-144-S3.docx
http://www.biomedcentral.com/content/supplementary/1477-7525-10-144-S4.docx


Paiva et al. Health and Quality of Life Outcomes 2012, 10:144 Page 8 of 8
http://www.hqlo.com/content/10/1/144
Author details
1Departamento de Oncologia Clínica, Hospital de Câncer de Barretos, Rua
Antenor Duarte Vilela, 1331, Bairro Dr Paulo Prata, CEP: 14784-400, Barretos,
São Paulo, Brazil. 2Barretos Cancer Hospital, Barretos, São Paulo, Brazil.

Received: 19 July 2012 Accepted: 27 November 2012
Published: 29 November 2012

References
1. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, Filiberti

A, Flechtner H, Fleishman SB, de Haes JC, et al: The European organization
for research and treatment of cancer QLQ-C30: a quality-of-life
instrument for use in international clinical trials in oncology. J Natl
Cancer Inst 1993, 85:365–376.

2. Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, Silberman M,
Yellen SB, Winicour P, Brannon J, et al: The functional assessment of
cancer therapy scale: development and validation of the general
measure. J Clin Oncol 1993, 11:570–579.

3. Luckett T, King MT, Butow PN, Oguchi M, Rankin N, Price MA, Hackl NA,
Heading G: Choosing between the EORTC QLQ-C30 and FACT-G for
measuring health-related quality of life in cancer clinical research: issues,
evidence and recommendations. Ann Oncol 2011, 22:2179–2190.

4. Higginson IJ, Carr AJ: Measuring quality of life: using quality of life
measures in the clinical setting. BMJ 2001, 322:1297–1300.

5. Scientific Advisory Committee of the Medical Outcomes Trust: Assessing
health status and quality-of-life instruments: attributes and review
criteria. Qual Life Res 2002, 11:193–205.

6. Hahn EA, Du H, Garcia SF, Choi SW, Lai JS, Victorson D, Cella D: Literacy-fair
measurement of health-related quality of life will facilitate comparative
effectiveness research in Spanish-speaking cancer outpatients. Med Care
2010, 48:S75–S82.

7. Thumboo J, Wee HL, Cheung YB, Machin D, Luo N, Fong KY: Development
of a smiling touchscreen multimedia program for HRQoL assessment in
subjects with varying levels of literacy. Value Health 2006, 9:312–319.

8. Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K: The Edmonton
symptom assessment system (ESAS): a simple method for the
assessment of palliative care patients. J Palliat Care 1991, 7:6–9.

9. Paiva CE, Paiva BS: Searching for a simple assessment tool capable of
estimating quality of life in palliative care clinical practice: is a feeling of
well-being a good candidate tool as a single item? J Palliat Med 2011,
14:1281–1282.

10. Guyatt GH, Feeny DH, Patrick DL: Measuring health-related quality of life.
Ann Intern Med 1993, 118:622–629.

11. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J,
Bouter LM, de Vet HC: Quality criteria were proposed for measurement
properties of health status questionnaires. J Clin Epidemiol 2007, 60:34–42.

12. Cattell RB: The SCREE test for the number of factors. Multivar Behav Res
1966, 1:245–276.

13. Mundfrom D, Shaw DK, Ke TL: Minimum sample size recommendations
for conducting factor analyses. Int J Test 2005, 5:159–168.

14. Altman DG: Practical Statistics for Medical Research. London:
Chapman & Hall; 1999.

15. Hopkins WG: Measures of reliability in sports medicine and science.
Sports Med 2000, 30:1–15.

16. Velikova G, Stark D, Selby P: Quality of life instruments in oncology.
Eur J Cancer 1999, 35:1571–1580.

17. Bernhard J, Cella DF, Coates AS, Fallowfield L, Ganz PA, Moinpour CM,
Mosconi P, Osoba D, Simes J, Hurny C: Missing quality of life data in
cancer clinical trials: serious problems and challenges. Stat Med 1998,
17:517–532.

18. Ballatori E: Unsolved problems in evaluating the quality of life of cancer
patients. Ann Oncol 2001, 12(Suppl 3):S11–S13.

19. Gunnars B, Nygren P, Glimelius B: Assessment of quality of life during
chemotherapy. Acta Oncol 2001, 40:175–184.

20. Coates A, Glasziou P, McNeil D: On the receiving end–III. Measurement of
quality of life during cancer chemotherapy. Ann Oncol 1990, 1:213–217.

21. Ferrari VD, Lonardi F, Bonciarelli C, Jirillo A, Pavanato G: Evaluating the
impact of radiotherapy on the quality of life of cancer patients by two
simple indexes. A pilot study. Support Care Cancer 1996, 4:27–30.

22. Tamburini M, Brambilla C, Ferrari L, Bombino T, Gangeri L, Rosso S: Two
simple indexes used to evaluate the impact of therapy on the quality of
life of patients receiving primary chemotherapy for operable breast
cancer. Ann Oncol 1991, 2:417–422.

23. Dorman PJ, Slattery J, Farrell B, Dennis MS, Sandercock PA: A randomised
comparison of the EuroQol and Short Form-36 after stroke. United
Kingdom collaborators in the international stroke trial. BMJ 1997, 315:461.

24. Edwards P, Roberts I, Sandercock P, Frost C: Follow-up by mail in clinical
trials: does questionnaire length matter? Control Clin Trials 2004, 25:31–52.

25. Lebeau T, Perrotte P, Valiquette L, Benard F, McCormack M, Saad F,
Karakiewicz PI: Validation of prostate cancer index and SF-12 short forms.
Can J Urol 2005, 12:2873–2879.

26. Cheung YB, Khoo KS, Wong ZW, See HT, Toh HC, Epstein RJ, Ng GY, Tan SB:
Quick-FLIC–a short questionnaire for assessing quality of life of cancer
patients. Acta Oncol 2003, 42:36–42.

27. Ware J Jr, Kosinski M, Keller SD: A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity.
Med Care 1996, 34:220–233.

28. Cheung YB, Khoo KS, Thumboo J, Ng GY, Wee J, Goh C: Validation of the
English and Chinese versions of the Quick-FLIC quality of life
questionnaire. Br J Cancer 2005, 92:668–672.

29. Howren MB, Christensen AJ, Hynds Karnell L, Van Liew JR, Funk GF:
Influence of pretreatment social support on health-related quality of life
in head and neck cancer survivors: results from a prospective study.
Head Neck 2012, Epub ahead of print.

30. Queenan JA, Feldman-Stewart D, Brundage M, Groome PA: Social support
and quality of life of prostate cancer patients after radiotherapy
treatment. Eur J Cancer Care (Engl) 2010, 19:251–259.

31. Sharp L, Carsin AE, Timmons A: Associations between cancer-related
financial stress and strain and psychological well-being among
individuals living with cancer. Psychooncology 2012, Epub ahead of print.

32. Hamilton JG, Wu LM, Austin JE, Valdimarsdottir H, Basmajian K, Vu A, Rowley
SD, Isola L, Redd WH, Rini C: Economic survivorship stress is associated
with poor health-related quality of life among distressed survivors of
hematopoietic stem cell transplantation. Psychooncology 2012, Epub
ahead of print.

33. Moorehead MK, Ardelt-Gattinger E, Lechner H, Oria HE: The validation of
the moorehead-ardelt quality of life Questionnaire II. Obes Surg 2003,
13:684–692.

doi:10.1186/1477-7525-10-144
Cite this article as: Paiva et al.: The Barretos short instrument for
assessment of quality of life (BSIqol): development and preliminary
validation in a cohort of cancer patients undergoing antineoplastic
treatment. Health and Quality of Life Outcomes 2012 10:144.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Instrument development
	Study setting and population
	Data collection
	Questionnaire administration

	Analytic strategies
	Internal consistency and test-retest reliability
	Validity analysis
	Feasibility
	Sample size estimation


	Results
	Descriptive statistics
	Internal consistency and test-retest reliability
	Validity analysis
	Feasibility

	Discussion
	Conclusions
	Additional files
	Competing interests
	Authors' contributions
	Acknowledgments
	Author details
	References

