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Abstract

Background: The Thai version of the Activities-specific Balance Confidence (ABC) scale is commonly
used to assess balance confidence in many populations. However, no studies have examined the psy-
chometric properties of the Thai version of the ABC scale among women with cancer who received
neurotoxic chemotherapy.

Objective: To investigate the test—retest reliability and concurrent validity of the Thai version of the ABC
scale among women with cancer who received neurotoxic chemotherapy.

Method: Thirty-one women with cancer participated in this study. We assessed the test—retest reli-
ability of the Thai version of the ABC scale using the intraclass correlation coefficient (ICC). We also
examined the standard error of measurement (SEM) and the minimal detectable change (MDC). We
also used the Spearman correlation coefficient to assess the concurrent validity of the Thai version of
the ABC scale, the Time Up and Go test (TUG), and the Fullerton Advanced Balance scale (FAB).
Results: The test—retest reliability of the total ABC-16 and ABC-6 scale was excellent (ICC = 0.99 and
ICC = 0.96, respectively). The concurrent validity of the Thai version of the ABC-16 and ABC-6 scale was
significantly correlated with the TUG score but not the FAB score.

Conclusions: Our results indicate that the Thai version of the ABC-16 scale is a reliable and valid
measurement of balance confidence in Thai women with cancer. The excellent reliability of the ABC-6
makes it suitable for use in busy clinical or academic settings.
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Introduction

Cancer is now the second leading cause
of mortality in the world (8.97 million deaths
annually), surpassed only by cardiovascular
disease. However, it is on track to become the
most common cause of death (18.63 million
deaths) by 2060.! Chemotherapy is the most
effective and widely used cancer treatment,
and is applied in most patients.” Taxane- and
platinum-based forms of chemotherapy are
commonly used to treat breast, ovarian, lung,
and colon cancer? Chemotherapy-induced
peripheral neuropathy (CIPN) is a general side
effect of taxane- and platinum-based chemo-
therapy, and is accompanied by signs of sensory
and motor impairment.* Although CIPN usually
manifests as sensory symptoms including numb-
ness and paresthesia in the hands and feet,
motor symptoms including lower muscle
weakness and muscle cramps are unusual.®
Many studies have revealed that CIPN symptoms
increase the risk of mobility limitations, bal-
ance problems, abnormal gait, and fear of fall-
ing, and that CIPN increases the prevalence of
falls among patients with cancer.®’ The 16-item
ABC (ABC-16) scale is a reliable and valid ques-
tionnaire used to measure balance confidence
that is widely utilized in many populations.®°
Previous studies have demonstrated that balance
confidence questionnaires are more useful than
physical performance tests in predicting falls.*
In addition, poor scores on balance confidence
guestionnaires have been linked to mobility
limitations and falls.>** Although the ABC-16
scale has strong psychometrics for measuring
balance confidence in older persons who
participate in everyday activities, the reliabil-
ity of the ABC-16 scale for cancer patients
undergoing chemotherapy is unknown. The
Thai version of the ABC-16 has excellent internal
consistency, excellentreliability (Cronbach’salpha
coefficient = 0.96), and moderate convergent
validity with respect to the Fall Efficacy Scale
(Spearman’s rho = 0.66).* However, the psy-
chometric properties of the Thai version of the
ABC-16 have not been documented among
women with cancer undergoing chemotherapy
treatment with neurotoxic agents.

The objective of this study was to determine

the test—retest reliability and concurrent
validity of the Thai version of the ABC-16 scale
and a short version of the ABC-16 (ABC-6) among
women with cancer undergoing taxane- and/or
platinum-based chemotherapy.

Method
Design and setting

This cross-sectional study was performed
to test the psychometric properties of the Thai
version of the ABC scale in women with cancer
undergoing taxane- and/or platinum-based
chemotherapy. Women with cancer were
recruited at the Chulabhorn Hospital, Thailand,
and the National Cancer Institute of Thailand
between December 2020 and April 2021.

Participants

Thirty-one women with cancer undergoing
taxane- and/or platinum-based chemotherapy
participated in this study. The participants
received instructions and signed an informed
consent form prior to their involvement in the
study. The ethics review committees for research
involving human subjects of the Chulabhorn
Research Institute (under study ID: 047/2563)
and the National Cancer Institute of Thailand
(under study ID: 002_2021RC_0OUT684) approved
the study protocol. The eligibility criteria were:
(1) age 30-60 years, (2) undergoing taxane-
and/or platinum-based chemotherapy, (3) body
mass index (BMI) 18.5-24.9 kg/m?, and (3) able
to speak and understand the Thai language.
Women with cancer were excluded if they (1)
had bone metastasis, (2) had brain metastasis,
(3) had a high risk of bleeding, (4) had a history
of neurological conditions with peripheral
neuropathic signs, (5) had severe hearing
problems, or (6) were unable to attend all of the
study sessions.

Instruments

Thai version of the Activities-specific Balance
Confidence (ABC) scale

The Thai version of the ABC-16 scale is a 16-
item questionnaire that collects self-perceived
ratings of balance confidence. Each item is
scored using a numerical rating scale ranging
from 0% to 100%, with O indicating no
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confidence and 100% indicating complete
confidence in performing a given activity.”
The total ABC-16 score for each participant
is determined by summing the individual item
scores and then dividing the result by the total
number of items. Many studies have demon-
strated that the scale has good psychometric
properties.®*® For example, the ABC-16 was
found to have excellent test—retest reliability
(r = 0.92, p <0.001) and internal consistency
based on Cronbach’s alpha (Cronbach a = 0.79)
in community-dwelling older adults.® In addi-
tion, ABC-16 scores were significantly associated
with Balance Evaluation System (BESTest),
Mini-BESTest, and Brieft-BESTest scores (r=0.73;
p<0.001, r =0.52; p<0.01, and r=0.81; p<0.001;
respectively) among older cancer survivors.*?
The ABC-6 comprises the six most difficult
balancing activities from the original 16-item
scale, making it easier to administer and more
suitable for use in busy clinical or academic
settings.'® A previous study in older persons
with gait abnormalities and Parkinson’s disease
found substantial correlations between the
ABC-16 and the ABC-6, indicating that the ABC-6
may be a valid measure of balance confidence.'’

The Timed Up and Go test (TUG)

The Timed Up and Go (TUG) test is used
to assess functional mobility and the capacity
to walk while maintaining one’s balance.*®*
The TUG was conducted using a normal chair
(chair seat height 43 cm) and any walking
devices routinely used by the participant.
The participant was instructed to get up from
the chair, walk 3 meters to a line of colored
tape on the floor, turn around, walk back to
the chair, and sit back down. A stopwatch was
started when the participant’s buttocks rose off
of the seat, and the time was up when their
buttocks reconnected with the chair. We
conducted 3 TUG trials, and the average times
were used for analysis.

The Fullerton Advanced Balance (FAB) Scale
The Fullerton Advanced Balance (FAB) scale
is a valid and reliable assessment of balance
performance among patients with cancer.?%?
The FAB is a functional static and dynamic

balancing evaluation that consists of 10
performance-based activities performed in a
variety of sensory situations. The FAB has a total
score of 0—40 points and an item score of
0—4 points, with a higher score indicating better
balance.

Procedures

All participants were informed regarding
the study objectives and testing procedures
prior to participation, and signed informed
consent forms. They completed the Thai version
of the ABC-16 at two distinct time intervals,
separated by a 3-hour delay, to enable test—
retest analysis. The ABC-6 score was calculated
by taking the mean score of 6 items from the
ABC-16, as indicated by Peretz et al. (2006)
(questions 5, 6, and 13-16), and given as
a percentage of confidence!’. We examined the
concurrent validity of the Thai version of both
the ABC-16 and the ABC-6 by calculating the
correlation between the total score for the
Thai version of the ABC scale, the average times
for the TUG, and the total FAB score for tests
completed on the same day.

Statistical analysis

The statistical analysis was performed using
SPSS Statistics version 23 for Windows (IBM,
Armonk, NY, USA). Descriptive data were used
to examine the participant characteristics.
The Shapiro-Wilk test was used to assess
the normality of the data. The intraclass correlation
coefficient (ICC) was used to calculate the
test—retest reliability (ICC3,1). The ICC values
were interpreted as follows: an ICC greater
than 0.9 implies excellent reliability, 0.76—0.89
indicates high reliability, 0.51-0 indicates
modest reliability, and less than 0.5 indicates
poor reliability.”? We calculated the standard
error of measurement (SEM) to ascertain the
absolute reliability of the score precision.
We used the following formula: SEM= highest
standard deviation of all trials x V(1-ICC).
We also calculated the minimum detectable
change (MDC) to investigate the degree of change
between scores that could be considered to
represent real change. We calculated the MDC
at a 95% confidence interval (MDC 95%) using
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the following formula: MDC 95% = 1.96 x SEM
x V2. The SEM% and MDC% were calculated
using SEM% = (SEM x 100)/mean and MDC%
=(MDC x 100)/mean, respectively.?? The Spearman
correlation coefficient between the Thai version
of the ABC-16, ABC-6 and the average times
of the TUG and total FAB score were used to
evaluate concurrent validity. The correlation
coefficients were interpreted as follows: values
less than 0.3 indicated no validity, 0.31-0.5
indicated low validity, 0.51-0.70 indicated
moderate validity, 0.71-0.90 indicated high
validity, and more than 0.90 indicated excel-
lent validity.”* The significance level was set at
p <0.05.

Results
Participant demographic characteristics

All of the participants were female (n=31).
The mean age was 51.87+6.17 and the mean
BMI was 21.97+1.71. The mean TUG was
7.73+1.11 and the mean FAB was 36.16+2.10.
Among the participants, 80.60% had breast
cancer and 19.40% had gynecologic cancer.
Paclitaxel was administered to the majority
of the participants (61.30%), with an equal
proportion receiving docetaxel and paclitaxel
plus carboplatin (19.40%). More than half
of the participants had received < 4 cycles of
taxane-based chemotherapy.

Test—retest reliability of the Thai version of the
ABC-16 scale

The test—retest reliability (ICC), SEM, and
MDC of the Thai version of the ABC-16 scale are
presented in Table 1. The test—retest reliability
of the total ABC-16 scale ICC was 0.99, indicat-
ing excellent reliability (SEM=1.16; MDC = 3.26).
The test—retest reliability of the total ABC-6
scale ICC was 0.96, indicating excellent reliability
(SEM= 2.67; MDC = 7.51). For each item of the
Thai version of the ABC-16 scale, the ICC values
ranged from 0.86—0.98, indicating high to excellent
reliability (SEM= 1.04-5.46; MDC = 2.92-15.34).
Concurrent validity of the Thai version of
the ABC-16 and ABC-6 scale

The Thai version of the ABC-16 had low
validity with respect to the TUG (r =-0.41,
p <0.05), while the ABC-6 scale had moderate

validity with respect to the TUG (r = -0.51,
p <0.01). The concurrent validity between the
Thai version of the ABC-16 and ABC-6 scales and
the FAB was not statistically significant (p >0.05).

Discussion

This study investigated the reliability and
validity of the ABC scale (Thai version) among
women with cancer who were undergoing
neurotoxic chemotherapy. The test—retest
reliability of the total scale for both the ABC-
16 and ABC-6 scales was excellent. Although
we found a substantial correlation between
the concurrent validity of the Thai versions
of the ABC-16 and ABC-6 scales and the TUG,
this was not found to be statistically significant
with FAB.

The present study was the first to test
the reliability and validity of the Thai version
of the ABC-16 in women with cancer who were
undergoing neurotoxic chemotherapy. The
test—retest reliability of both the total scale and
each item on the Thai version of the ABC-16
was high to excellent. These results are in
agreement with those of Schepens et al. (2010),
who evaluated the test—retest reliability of
the ABC-16 and ABC-6 among older adults.
The participants completed the gquestionnaire
twice over a 30-day period. The results showed
high test—retest reliability based on the ICC
(ICC = 0.76 and ICC = 0.82 for the ABC-16 and
ABC-6, respectively).’® In addition, these results
are similar to those of a recent study that
examined the psychometric properties of
the ABC-16 among older patients with breast
cancer.” The results indicated good test—retest
reliability for tests 2 weeks apart. Moreover,
other language versions of the ABC-16, i.e,,
the Japanese, Brazilian, and Swedish versions,
had high to excellent reliability (ICC = 0.92,
ICC = 0.95, and ICC = 0.82, respectively).?*?®
Our data indicate that the SEM and MDC for
the total scale of the Thai version of the
ABC-16 are small (SEM= 1.16, MDC = 3.26).
However, the range of the SEM and MDC among
each item of the Thai version of the ABC-16
was high, especially for item 1 (SEM= 5.46,
MDC = 15.34). These findings imply that
the total ABC-16 score has high absolute
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reliability, with minor error, for detecting
true changes in balance confidence for the
performance of daily activities in cancer patients
receiving neurotoxic chemotherapy. However,
the items of the Thai version of the ABC-16
could not be used individually to define balance
confidence.

In the present study, we found a small
negative correlation between the Thai version
of the ABC-16 and TUG scores, and a moderate
negative correlation between the ABC-6 and
TUG scores. This is consistent with previous
studies that found a correlation between ABC-
16, ABC-6 and TUG scores.’??®?® [shige et al.
(2020) evaluated the reliability and validity of the
Japanese version of the ABC-16 (ABC-J) among
community-dwelling stroke survivors. They found
a significant correlation (r = -0.55) between
ABC-J and TUG scores.?® Furthermore, Forsberg
and Nilsagard (2013) evaluated the reliability
and validity of the Swedish version of the ABC-16
among chronic stroke patients. They found
a significant correlation (r = -0.48) between
ABC-16 and TUG scores.” Huang et al. (2016)
examined the relationship between ABC-6 and
TUG scores among older people with cancer.
Their results showed a moderate correlation
between ABC-6 and TUG scores (r = -0.54,
p <0.05).% Although the results of the present
study suggest that a higher balance confidence,
as measured by the ABC-16 and ABC-6,
is connected with enhanced mobility and
the ability to walk while maintaining balance,
the ABC scale and TUG measure balance
according to different aspects of balance
and mobility. Accordingly, the ABC and TUG
should be combined to comprehensively examine
deficiencies underlying mobility limits.

The present study showed that the ABC-
16 and ABC-6 scales had excellent reliability,
which was consistent with previous studies.’**’
Peretz et al. (2006) investigated the reliability
and validity of the ABC-6 scale among older
adults. Their results suggested that the ABC-
6 scale was a reliable assessment of balance
confidence (Cronbach’s alpha 0.81-0.91)."
Schepens et al. (2010) also found the ABC-6
scale to have high reliability (ICC = 0.82).1° Thus,
both the ABC-6 and ABC-16 appear to be

valuable as part of an overall assessment of
balancing confidence. This finding implies
that a shorter version of the ABC scale (ABC-6
scale) could be used to quickly measure balance
confidence for activities in daily life.

In the present study, we did not find a
correlation between the Thai versions of
the ABC-16, ABC-6 and the FAB among women
with cancer receiving neurotoxic chemotherapy.
Although the Thai versions of the ABC scale
and the FAB are both used to assess balance
problem, they achieve this in different ways.'>%°
The ABC scale is a psychology-based assessment
of balance confidence that includes questions
about balance perception such as “How
confident are you that you will not lose your
balance or become unsteady when you walk
up or down stairs?,” “How confident are you
that you will not lose your balance or become
unsteady when you reach for a small can off
a shelf at eye level?” and “How confident
are you that you will not lose your balance or
become unsteady when you are bumped into
by people as you walk through the mall?”
The FAB, in contrast, is a physical perfor-
mance-based assessment of balance that covers
aspects of postural control such as musculoskeletal
components, sensory strategies, anticipatory
mechanisms, and neuromuscular synergies,
and includes tasks such as stepping up onto
and over a 6-inch bench, reaching forward to
retrieve an object (pencil) held at shoulder
height with an outstretched arm, and tasks
that test reactive postural control.”® Thus,
the ABC and FAB scales evaluate balance
in different ways, and so the results derived
from the two instruments cannot be directly
compared.

This study had several limitations. We
only measured the reliability and validity of the
scale for women with cancer who had received
neurotoxic chemotherapy and had been
diagnosed with homogeneous cancer including
breast and gynecologic cancer (most had
received taxane-based chemotherapy). Thus,
further studies with patients with various
types of cancer and chemotherapy agents
should be conducted.

J Chulabhorn Royal Acad. 2023; 5(1): 44-53

48



Conclusion

Our findings indicate that the Thai version
of the ABC-16 scale is reliable and valid for
assessing balance confidence in women with
cancer receiving neurotoxic chemotherapy
agents. These findings suggest that screening
balance confidence may be required to detect
the risk of balance problems and falls in
patients receiving neurotoxic chemotherapy

and to provide appropriate rehabilitation
programs, especially for patients with CIPN
symptoms. Furthermore, in busy clinical or
research settings requiring rapid, valid, and
reliable evaluations of balance confidence,
as well as balance impairment screening and
fall risk assessments, the ABC-6 may be as useful
as the ABC-16 scale.

Figures and Tables

Table 1. Test—retest reliability of the Thai version of the ABC scale in women with cancer

Scale Score (MeanSD)

ABC Scale - - ICC (95% Cl) SEm MDC
Time 1l Time 2

Total ABC-16 score 86.74+£10.59 86.80+£10.54 0.99 (0.97-0.98) 1.16 3.26
Total ABC-6 score 80.70+13.94 81.30+12.76 0.96 (0.92-0.99) 2.67 7.51
ABC1 92.58+10.64 94.84+49.26 0.87 (0.74-0.94) 5.46 15.34
ABC2 83.87+16.47 85.81+15.44 0.94 (0.88-0.97) 3.92 11.02
ABC3 87.90+13.89 88.55+12.19 0.93 (0.85-0.97) 3.46 9.72
ABC4 88.71+14.32 89.03+12.48 0.93 (0.85-0.96) 3.55 9.98
ABC5 86.45+12.79 83.87+13.58 0.86 (0.71-0.93) 1.85 5.20
ABC6 77.10£17.74 80.39+16.87 0.94 (0.87-0.97) 1.04 2.92
ABC7 93.2349.79 93.2249.45 0.92 (0.84-0.96) 2.72 7.64
ABC8 93.87+9.19 93.55+9.85 0.95 (0.90-0.98) 2.13 5.99
ABC9 91.44+10.46 93.23+10.77 0.93 (0.84-0.96) 2.81 7.90
ABC10 91.94+10.14 92.42+10.87 0.93 (0.85-0.96) 2.78 7.81
ABC11 85.48+14.34 85.00+13.96 0.87 (0.73-0.94) 5.10 14.33
ABC12 88.71+13.84 85.48+15.02 0.91 (0.81-0.96) 4.33 12.17
ABC13 81.94+14.93 82.26+13.59 0.92 (0.83-0.96) 4.04 11.35
ABC14 87.74+13.09 88.06+12.50 0.97 (0.95-0.99) 2.18 6.13
ABC15 78.71+13.60 77.74+15.00 0.91 (0.81-0.96) 4.30 12.08
ABC16 77.33+19.42 75.33+20.30 0.98 (0.95-0.99) 2.81 7.90

ABC, Activities-specific Balance Confidence; ICC, Intraclass Correlation Coefficient; SEm, Standard error

measurement; MDC, minimal detectable change.

Table 2. Pearson correlation coefficients (r) between the ABC-16, ABC-6, and clinically feasible

measures of balance

Balance measures ABC-16 p-value ABC-6 p-value
TUG -0.41 <0.05° -0.51 <0.01°
FAB 0.23 0.22 0.25 0.17

ABC-16, Activities-specific Balance Confidence; ABC-6, short version of the ABC-16; TUG, Time Up and
Go test; FAB, Fullerton Advanced Balance Scale; *, p-value < 0.05.
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