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Purpose: To examine the reliability and validity of the Chinese short version of the Activities-specific Balance Confidence scale
(ABC-6), and its predictive value for prospective falls in community-dwelling older adults.

Patients and Methods: A total of 391 community older adults completed the prospective study. Internal consistency reliability, test-
retest reliability, structural validity and discriminant validity were analyzed. To determine the accuracy of ABC-6 total score in
predicting falls, a receiver operating characteristic curve analysis was performed, and comparisons with the Activities-specific Balance
Confidence scale (ABC-16) and Berg Balance Scale (BBS) were made.

Results: Excellent internal consistency (Cronbach’s o= 0.938) and test-retest reliability (ICC=0.964, 95% CI: 0.947-0.977) were
found for the ABC-6. Exploratory factor analysis suggested that ABC-6 had a one-factor structure (explained variance, 68.30%). The
optimal cutoff value, sensitivity and specificity of ABC-6 to distinguish fallers from non-fallers was < 60.00%, 70.83% and 84.26%,
respectively, and there was no significant difference in the predictive value among the ABC-6, ABC-16, and BBS.

Conclusion: The Chinese version of the ABC-6 scale was a valid and reliable tool for measuring self-perceived balance confidence in
community-dwelling older adults, and can be used as an effective assessment tool to predict future falls.
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Introduction

Falls are the second leading cause of accidental injury deaths and are considered to be the main health concern with the
aging population globally.! Approximately 30% of people over 65 years fall at least once each year.>* Falls can not only
result in serious physical harm or disability,* but may also have enduring detrimental effects on the mental health of the
older adults (ie fall-related anxiety and loss of confidence), and have been found to be associated with low health-related
quality of life.” The direct medical expenses per year in China exceed 5 billion yuan, and the social costs are as high as
16-80 billion yuan.® Therefore, the prevention of falls, especially the identification of people at high risk of falling, is
important for the health of the older adults.

The assessment of fall risk is the basis and premise of fall intervention. And in the fall-risk assessment, it was an
important aspect that psychological factors as well as physical factors affect falling.”* Although as many as 132 factors
have been identified related to fall,” previous studies have focused on the role of physiological factors in falls, and the
importance of such factors may have been exaggerated.'® Fall-related psychological factors, may be equally or even more
important for identifying people at risk of falling.'”'" The representative psychological factor is fall-related self-efficacy,
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or balance confidence. Balance confidence is conceptually similar to falls efficacy, which refers to people’s confidence
and belief in their ability to avoid falling.'? It is worth noting that balance confidence is a measure of FOF, and they are
two interrelated but different concepts.'*> Compared with FOF, balance confidence can be more sensitive to detect early
changes in balance, and was commonly used in predicting falls.'?

The Activities-Specific Balance Confidence scale (ABC-16) is one of the most widely used tools to measure balance
confidence."® The scale includes 16 activities of daily living, such as walk around house, sweep the floor, and walk in crowded
mall, which need complex posture control abilities (including posture stability and orientation) for adaptation to the complex
environments to maintain balance.'>'® ABC-16 is a reliable assessment tool that has been adapted to several languages,'”>° as
well as to various pathologies.”'>* However, it can take up to 20 minutes to properly complete the 16-item questionnaire. To
improve time management in busy clinical and research settings, a short version of the ABC-16 scale (ABC-6) was developed,
which contains the six most balance-challenging items in the original scale.”* The ABC-6 has a good level of reliability and
validity in the community older adults, and has shown strong correlations with the ABC-16.2>2® However, its psychometric
characteristics have not been verified in the elderly population in China. Furthermore, its predictive ability for future falls has
not been fully explored.

The purpose of this study was to investigate the reliability and validity of the Chinese version of the ABC-6, as
well as its value for predicting future falls among community-dwelling older adults. Based on previous studies, we
hypothesized that ABC-6 would be an effective tool for evaluating balance confidence in older adults from Chinese
communities, and the ABC-6 and ABC-16 scales would have similar good predictive value for future falls.

Materials and Methods

Study Design

A prospective research design was used to determine the psychometric characteristics of ABC-6 and its predictive value for
future falls. At baseline, participants completed the general information and ABC-16 scale via face-to-face interviews, and
balance function was assessed using the Berg Balance Scale (BBS). Then, during the 6-month follow-up period, participants
were interviewed by telephone at 3 and 6 months to collect information on the number of falls, if any, in the most recent 3
months. The definition of fall in this study was “unintentionally coming to the floor, ground or other lower level regardless of
the cause”.”’ Participants who had one or more falls during the follow-up period were classified as “fallers”, whereas
individuals who did not have falls were classified as “non-fallers”. The Ethics committee of The Second Affiliated Hospital
of Soochow University in Suzhou, China, approved the study (JD-LK-2020-073-01). The study protocol followed the
principles of the Declaration of Helsinki (as revised in Brazil 2013).

Participants

Participants were recruited from two community health centers in Suzhou, China, and 391 older adults were included in
the study. Inclusion criteria were as follows: age > 60 years; able to move on their own (with or without walking aids);
provided signed written informed consent. Participants were excluded if they had cognitive impairment as assessed prior
to the other assessments using the Mini cog (Mini-cog < 3);*® were unable to communicate properly or to perform
balance function tests because of illness (eg, severe hearing or language disturbance, lower extremity surgery or joint
replacement); or had major diseases or at the end of life. Participants who cannot accurately report their falls or failed to
be followed up were excluded. Informed consent was obtained from the study participant.

Assessments

The ABC-16 and ABC-6 Scale

The ABC-16 was used to assess confidence in maintaining balance while performing 16 different daily activities, such as
sweeping the floor or going to the mall alone. Participants were asked to rate their balance confidence on a scale of 0%
(no confidence) to 100% (full confidence), and higher scores indicate greater confidence in balance.'* The ABC-6
consisted of the six most balance-challenging items in the ABC-16 scale, which were items 5, 6, 13, 14, 15, and 16.2
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The total scores of ABC-16 and ABC-6 were the average of 16 and 6 items, respectively, and were reported as confidence
percentages.

The Mini-Cog

All applicants filled out the mini-cog questionnaire before inclusion to ensure that they had normal cognitive function.
The scale consists of two parts: remembering three unrelated words and clock-drawing test.”’ The total score of the scale
is 5, and a score > 3 indicates the absence of dementia.”® The sensitivity and specificity of the mini-cog were 76-99% and
89%-93%," respectively, indicating a good predictive value for dementia. The mini-cog can be completed in 3 minutes,
and the results are not affected by education level, language, or cultural background.

Berg Balance Scale

The BBS is considered the “gold standard” for assessing balance, and it can evaluate dynamic and static balance
functions simultaneously. It consists of 14 tasks of varying difficulty, and each item is scored on a scale of 0-4.>' The
maximum score is 56, and higher scores indicate better performance. The BBS has good sensitivity (78.3%) and
specificity (83.3%) for predicting fall risk in the Chinese elderly population at a cut-off value of 48.5.%*

Demographic Characteristics

General demographic information was measured at baseline, including gender, age, height, weight, body mass index,
educational level, use of walking aids, number of falls in the past year, and number of chronic comorbidities. Questions
were selected based on the literature and clinical experience.

Statistical Analysis

Descriptive data are expressed as the mean and SD, counts, and percentages, as appropriate. Internal consistency was assessed
using Cronbach’s alpha coefficient and item-total correlations, with 0.6 < a < 0.7 considered acceptable, 0.7 < a. < 0.9 considered
good, and o> 0.9 considered excellent.* Test-retest reliability was evaluated in 40 of the 391 participants by re-administering the
ABC-16 after 10-14 days. An intraclass correlation coefficient (ICC) > 0.75 was considered acceptable and ICC > 0.90 indicated
a very good level.** Internal structure was examined by exploratory factor analysis, and Bartlett’s test of sphericity and the
Keiser-Meyer-Olkin measure were used to assess the appropriateness for principal component analyses, with a minimum value
of 0.60 recommended by Keiser-Meyer-Olkin as acceptable.®> Concurrent validity was determined by Spearman correlation
coefficients with BBS.

Discriminant validity among fallers and non-fallers was examined by two-sample t-tests. Receiver operating characteristic
(ROC) curves were used to determine sensitivity and specificity of the ABC-16 and ABC-6, and to compare their predictive value
with that of the BBS. The actual fall status of participants was taken as the gold standard and the score of the scale as the test
variable to plot the ROC curve. The area under the curve (AUC), sensitivity (Se), and specificity (Sp) were calculated and
compared. The coordinate on the ROC curve when the Youden index reached the maximum was selected as the optimal cut-off
value, which had a relatively balanced sensitivity and specificity.’ Statistical analyses were performed using SPSS version 25.0
and MedCalc 20.0.

Results

Of 420 questionnaires that were sent out, 408 were returned, and the response rate was 97.14%. During the follow-up
period, 17 subjects dropped out, including 11 subjects with incorrect telephone information or no answer, and 6 subjects
with poor communication. Finally, 391 subjects were included.

The mean age of the participants was 71.9 + 6.52 years, and 52.9% were men. There were 48 (12.3%) subjects who
experienced falls during the 6-month follow-up period and they were classified as “fallers”, whereas the remaining 343
(87.7%) subjects who did not fall were classified as “non-fallers”. Compared with non-fallers, fallers were more likely to
have a positive history of falls in the previous 12 months from baseline testing (X* = 15.69, P<0.001). The demographic
characteristics of the subjects are shown in Table 1.

The total ABC-6 score showed good internal consistency, with Cronbach’s oo = 0.938, which was similar to that of the
ABC-16 (Cronbach’s a = 0.941). Further analysis showed that Cronbach’s a remained >0.9 after deleting each item. This

Clinical Interventions in Aging 2022:17 hetps: 1485

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zhang et al

Dove

Table | Baseline Characteristics of Total Sample, Fallers, and Non-Fallers

Variable Total (N=391) Fallers (N=48) Non-Fallers (N=343) P-value
Age 71.9+6.52 75.4+5.40 71.316.5 <0.001*
Gender, n (%)

Men 207 (52.9%) 19 (39.6%) 188 (54.8%) 0.048+

Women 184 (47.1%) 29 (60.4%) 155 (45.2%)
High (m) 1.62+0.77 1.60+0.08 1.62+0.07 0.153*
Weight (kg) 62.76+10.04 61.12+8.29 62.99+10.25 0.231*
BMI (kg/m?) 23.81+3.22 24.14+2.83 23.763.26 0.444*
Education, n (%)

illiteracy 79 (20.2%) 8 (16.7%) 71 (20.7%) 0.517%

Elementary 120(30.7%) 17(35.4%) 103 (30.0%)

Secondary 88 (22.5%) 10 (20.8%) 78 (22.7%)

Senior secondary 69 (17.6%) 9 (18.8%) 60 (17.5%)

College 35 (9.0%) 4 (8.3%) 31 (9.0%)
Use of waking aid, n (%) 23 (5.9%) 8 (16.7%) 15 (4.4%) 0.001+
Number of comorbidities 1.43£1.05 2.29+0.98 1.31£1.00 <0.001*
Fall history, 62 (15.9%) 16 (33.3%) 46 (13.4%) 0.001+
n (%)
BBS 50.66+4.49 45.48+4.98 51.38+3.91 <0.001*
ABC-6 scale 74.14x22.12 51.25+21.58 77.34+20.26 <0.001*
ABC-16 scale 85.41+15.09 70.75+15.39 88.18+12.83 <0.001*

Notes: Values are mean * SD, unless otherwise indicated. *Independent t-test; T, Pearson’s chi-squared test.

Abbreviations: BMI, Body mass index; BBS, Berg Balance Scale; ABC-6 scale, short version of the Activities-specific Balance Confidence
scale; ABC-16 scale, Activities-Specific Balance Confidence scale.

was supported by the corrected item-total correlation coefficients, which ranged from 0.722 to 0.898. Both the ABC-6
and ABC-16 showed good test-retest reliability, with ICC values of 0.964 [95% confidence interval (95% CI= 0.947—
0.977] and 0.941 (95% CI = 0.917-0.961), respectively. The ICC of each item of ABC-6 ranged from 0.832 to 0.947
(Table 2).

In the internal structure analysis of ABC-6, Bartlett’s test of sphericity (P<0.001) and the Keiser-Meyer-Olkin measure
(0.897) provided sufficient evidence for the appropriateness of factor analysis. One common factor was extracted by
combining the results of exploratory principal component analysis and scree plot (Figure 1). All six items showed high
loadings in one factor, which ranged from 0.734 to 0.895 (Table 2), and 68.30% of the total variance was explained. The
correlation coefficient between ABC-6 and BBS was 0.729, and the correlation coefficient between ABC-16 and BBS was
0.743 (P<0.001).

The mean total scores of ABC-6 (51.25 +21.58 vs 77.34 £20.26; P < 0.001) and ABC-16 (70.75 + 15.39 vs 88.18 +
12.83; P < 0.001) were significantly lower in the faller group than in the non-faller group. The ABC-6 scores were lower

Table 2 Internal Consistency (Cronbach’s o), Corrected Item-Total Correlation (r), Test-Retest
Reliability (ICC), and Factor Loadings for the Chinese Version of ABC-6 Scale

Items Cronbach’s o r ICC Factor
5. Reach on tiptoes 0.924 0.756 0915 0.748
6. Stand on chair to reach 0.924 0.861 0.832 0.866
13. Walk in crowd/bumped 0916 0.898 0.947 0.895
14. Escalator holding railing 0.943 0.722 0.925 0.734
I5. Escalator not holding railing 0.920 0.873 0.903 0.864
16. Walk on icy sidewalks 0.926 0816 0.862 0.823
ABC-6 scale 0.938 0.964

Notes: Data from Peretz et al.?*

Abbreviation: ABC-6 scale, short version of the Activities-specific Balance Confidence scale.
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Figure | Scree plot of the Chinese short version of the Activities-specific Balance Confidence scale.

than the ABC-16 scores, but scores were highly correlated (r = 0.970, P<0.001). Except for items 1, 4, 5, and 7, the
scores of other items differed significantly between the two groups (Table 3).

The ABC-6 scale demonstrated excellent overall accuracy for identifying future falls, with an AUC of 0.815 (95% CI:
0.773-0.853). The optimal cutoff value of the ABC-6 score for distinguishing fallers from non-fallers was <60.00%. At
this cutoff value, the sensitivity and specificity were 70.83% and 84.26%, respectively, and the prediction accuracy was
82.61%. Similarly, the ABC-16 showed good predictive value for prospective falls, with an AUC of 0.825 (95% CI:
0.784-0.861), optimal cutoff value of 80.00%, sensitivity of 75.00%, and specificity of 84.84%. The comparison of
ABC-6, ABC, and BBS showed that the AUC (0.837, 95% CI: 0.796-0.872), sensitivity (77.08%), and specificity

Table 3 Mean Value of the Chinese ABC-6 and ABC-16 Scales in the Faller and Non-Faller Group

Items Fallers (N=48) Non-Fallers (N=343) P-value
I. Walk around house 97.92+4.59 99.27+3.29 0.054
2. Up or down stairs 75.42+18.45 90.61+15.46 <0.001
3. Pick up slipper from floor 85.00+21.93 96.41+9.81 <0.001
4. Reach at eye level 97.50+6.01 98.25+6.91 0.475
5*. Reach on tiptoes 87.29+16.73 90.04+18.90 0.339
6*. Stand on chair to reach 43.33+34.11 75.92+29.73 <0.001
7. Sweep the floor 95.8318.71 97.99+£7.74 0.109
8. Walk outside to nearby car 82.92+18.79 95.95+10.33 <0.001
9. Get in/out of car 80.63+20.87 95.51£10.83 <0.001
10. Walk across parking lot 86.69+20.63 94.66x12.56 <0.001
1. Up and down a ramp 67.19+£25.98 90.70+17.53 <0.001
12. Walk in crowded mall 62.50+24.97 87.38+18.99 <0.001
13*. Walk in crowd/bumped 42.50£28.10 78.18+24.36 <0.001
14%. Escalator holding railing 80.83+24.74 94.72%12.01 <0.001
15%. Escalator not holding railing 33.54+31.92 68.32+32.42 <0.001
16*. Walk on icy sidewalks 20.00+26.58 56.88+28.09 <0.001
ABC-16 scale 70.75%15.39 88.18+12.83 <0.001
ABC-6 scale 51.25+21.58 77.34+20.26 <0.001

Notes: *ltems of the ABC-6 scale; value = mean # SD. Data from Peretz et al** and Powell and Meyers.I4

Abbreviations: ABC-16 scale, Activities-Specific Balance Confidence scale; ABC-6 scale, short version of the Activities-specific
Balance Confidence scale.
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Figure 2 Receiver operating curve analysis for the ability of the Chinese version of the Activities-specific Balance Confidence scale, the short version of the Activities-
specific Balance Confidence scale and the Berg Balance Scale to distinguish fallers from non-fallers.

(86.01%) of BBS at the cutoff value of 48 were slightly higher than those of ABC-6 and ABC-16, although there was no
significant difference between any two scales (Figure 2).

Discussion

Based on the Chinese version of the ABC-16, this study explored the psychometric properties of ABC-6 and its
predictive value for prospective falls in community-dwelling older adults. Nearly 16% of the participants reported
a positive fall history in the previous 12 months, and approximately 12% experienced at least one fall during the 6-month
follow-up period. As confirmed in the literature, the presence of a positive fall history was a risk factor for future falls.
The results of the present study showed that the internal consistency, test-retest reliability, and discriminative power of
ABC-6 was highly comparable with those of the ABC-16.

The ABC-6 exhibited excellent internal consistency (o = 0.938), which was comparable to that of the ABC-16 in the
current study (o= 0.941) and the Chinese Mandarin version reported by Guan et al (o = 0.94);'® it was also comparable to the
original English-language version (a.= 0.96)."* The test-retest reliability of ABC-6 was also excellent (ICC = 0.964), similar to
that of the Brazilian (ICC = 0.952)*® and German (ICC = 0.981)* versions.

Exploratory factor analysis indicated that ABC-6 was unidimensional (explained variance, 68.30%), which was
consistent with the results of Schott et al*’ in older German adults. By contrast, two common factors were extracted from
the Chinese ABC-16 (explained variance, 69.60%)."® This may be related to differences in difficulty between the 16
items in the ABC-16. ABC-6 and ABC-16 scores were positively correlated with the BBS, indicating that balance
confidence may reflect balance ability to some extent.*®*° In addition to the BBS, other performance-based balance
measures, such as the Timed Up and Go test, Timed one-leg stance test, and 10-meter timed walk test also showed strong
correlations with ABC-6 or ABC-16 scores.’’*** These findings provide a theoretical basis for the application of the
ABC-6 and ABC-16 to the risk assessment of falls in the older adults.

In the present study, the mean total scores of ABC-6 and ABC-16 scale were significantly different between the
137 1*° reported that
the balance confidence of fallers was lower than that of non-fallers as measured by the ABC-6 scale, but there was no

fallers and non-fallers, which was consistent with the results of Schott N et al.”” However, Schepens et a

difference between the groups with the ABC-16. This discrepancy may be related to the fact that only 35 community
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older adults were included in that study, which markedly limited the results. In the diabetic population, the ABC-6 was
more sensitive than the ABC-16 for detecting subtle differences in balance confidence.*' On the contrary, in patients with
a lower extremity amputation, the ABC-16 was recommended** and the ABC-16 with 5-option response format was also
found an effective measure of balance confidence.* In addition, because ABC-6 contains six of the most balance-
challenging activities, its scores were significantly lower than that of the ABC-16. The additional ten items in the ABC-
16 may exaggerate the overall confidence level and this was confirmed by the ceiling effect of the ABC-16 observed in
one study.'” The current findings suggest that the ABC-6 and ABC-16 can both be applied to community-dwelling older
adults, although their application to the population with specific diseases need further verification.

An AUC of 0.8 represents a reasonable and effective model.** In this study, ABC-6 and ABC-16 showed almost the
same AUC (0.815 and 0.825, respectively), indicating that both scales can be used as effective assessment tools for
predicting falls in the older adults.

The optimal cutoff value of ABC-6 for distinguishing fallers from non-fallers was <60.00%. This was higher than the
values of <44% reported from a cross-sectional study of the Brazilian version.”® For the ABC-16, the score < 80.00%
indicated a high risk of falling. However, two previous studies found that the optimal cutoff values of ABC-16 in were <
67.00% and < 58.13%,'"* respectively, which were significantly lower than the current results. Such differences may
due to the characteristics of the participants but not the reliability of the examination tool. In stroke patients, ABC-6 and
ABC-16 also showed good fall prediction value with an AUC>0.77.%¢ Further analysis showed that the AUC, sensitivity,
and specificity of the BBS (AUC=0.837, Se=77.08%, Sp=86.01%) were similar to those of the ABC-6 and ABC-16, and
there was no statistically significant difference among the three scales. In the literature, the pooled sensitivity of BBS was
0.7 and the pooled specificity was relatively low, varying between 0.5 and 0.7.*” It is worth noting that the comparison of
the fall predictive value of ABC-6, ABC-16 and BBS was the innovation of this study, and also enhanced the persuasion
of the results. These findings indicated that the patients’ beliefs regarding their capabilities may be as important as the
actual physical performance in fall risk assessment.*®

Some limitations of the study should be noted. Although the research had a prospective study design and a high
response rate, the follow-up period was only 6 months; a longer follow-up period would increase the power of the study.
In addition, since there were no reports on the sensitivity and specificity of the Chinese version of ABC-6 in the
literature, it was difficult to estimate the sample size according to the sample size calculation formula.*’ However, the
sample size of this study was relatively sufficient compared with other studies regarding this topic. Finally, the population
included relatively healthy older adults, making it difficult to generalize the current findings to frail older people and
populations with specific diseases.

Conclusion

In conclusion, the Chinese version of the ABC-6 scale is a valid and reliable measure of balance confidence in
community-dwelling older adults. Both the ABC-16 and ABC-6 scales can be used as effective predictive tools to
identify the older adults at high risk of falling. The ABC-6 has shorter management time and may be more efficient in
busy clinical or research settings. The present findings reveal the important role of fall-related efficiency in the risk of
falls, and provide some ideas for the screening of elderly population at risk of falls, as well as the development of fall
prevention strategies.
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