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The purposes of this study are 1) the translation and cross-cultural adaptation of
the ABC Scale into Thai; 2) to examine internal consistency and test-retest reliability; and 3)
to assess the convergent validity of the Thai version of the ABC Scale, with the Falls Efficacy
Scale (FES) and the Timed Up and Go Test (TUG).

This study consisted of two main processes: Thai translation and the cross-cultural
adaptation process based on World Health Organization guidelines and the testing of the
psychometric properties of the Thai version of the ABC scale (internal consistency, test-
retest reliability, convergent validity and the floor/ceiling effect) in a group of forty elderly
Thai subjects. The test-retest reliability of the Thai version of the ABC Scale was tested twice
a week. The convergent validity was assessed using the Thai version of the ABC Scale, FES
and TUG.

Four items (10, 12, 13 and 16) in the Thai version of the ABC Scale were modified
from the original version to ensure content equivalence and to accommodate cultural,
environmental and climate differences in Thailand. The internal consistency of total ABC
scores was excellent, as indicated by a Cronbach’s alpha of (0.96). With regard to the test-
retest reliability of the total ABC score, ICC was (0.99) (95% C1=0.98-0.99) suggesting
excellent test-retest reliability in elderly people. In terms of convergent validity, the Thai
version of the ABC Scale demonstrated a strong relationship between the Thai version of the
ABC Scale and the Thai version of FES had a spearman rho = (0.66). In addition, the Thai
version of the ABC Scale and FES Scale showed no floor effect but the ceiling effect was
found only in the Thai version of the FES scale.

In conclusion, the Thai version of the ABC Scale showed high internal consistency,
excellent test-retest reliability among elderly people, a strong convergent validity with the

FES with no ceiling or floor effect.



nuanne dunlwyasd. (2560). nsutlauiilsziiy Activities-specific Balance Confidence
(ABC) Scale atiunimlng Iagarinedmusssuine. Bnyoinug an.u.
(NENINLN1TR). NN TTUTFINENAE, NUNANEAUATUATUNTI L9eN. D1AN3E]

Mlsneni iy finus: sasrans1ansd as. Funn yoyauga.

Trnuseasdreanisdnmil 1) eutls wazliumudmusssnaauunilsyiiiu ABC
duifuntmng 2) enageupnuganaiadnieluy Laz ANNUNTEaNe lNINARALEN LAY
3) Wa1ls2 i RuANNATITEITINIaduU LR ABC atfuni s ne, wuuilsziiy FES a1i
A ng uar TUG

=® dgl % 09// o o a o s

nMgANEULsENaUAYY 2 TuAAUNAN: N1TlauartSuluulss RUANVANINLT U
asAnsawNtlan waznismaseuAuantiRIeIuLLLzIEY ABC atfunimng (Aauaanades
ey, Avuidenalunimeaeudn, ATNRPENIIN LAY floor/ceiling effect) lunguaag

499718971491 40 AW ANUEeTaTuNIIMAae LT IR LLszIEY ABC atiunimnng

e3¢

v
o

nogaLd1ly 1 A wanand paumsadesasnlsnifiulee sy ABC arfuniming
wUUsziRu FES @1funnmng waz TUG 4 damA1ann (d9 10,12,13 waz 16) Tukuulssiiu
ABC atfunsingfiléfintsliuanduatiuie i aanuann Adaann AN s damng
N1EN FINUBTIN ANTWUIARDN UATAINUANFNN SR aniTedtlszinalng AzuuuIas
wulszifin ABC atfunimninafianuaenndeasnialussduaiEay A1 Cronbach’s alpha
Winru (0.96) mufadAmtFeRelunnmageLiiTeAzLLLTaduLLL s T ABC 91T
M lneiasn @ 1ICC Wiy (0.99) (95%CI1=0.98-0.99) uanslHfifiudnfiaauunidadelunns
wmmuﬁwﬁizﬁuﬁLﬁlﬂulm’gqqmﬂq Tudauaums @, wutlszidy ABC atfunim inad
ANANNRET T NaLLLLTERY ABC atiunen ng wazuuudssdiu FES atfunimlne An
spearman rho = (0.66) wananT wutsifin ABC atfunm nsuazuuutlszidiu FES a1y
e Inanuan Tl floor effect wal ceiling effect WiawLLL92LEW FES atfunE neinty

agtuuulsvidiu ABC atiunim neilanaausanndesnialuseaugs, daonu

5 o v o s

1 dl A o oqj o a dl 1 a o
u’]L’ﬂ@ﬂﬂiMﬂWﬁ"lWﬁ’]ﬁ‘ﬁﬂUﬂLFLIEISJIMT]QNB;J]@]Q@”IHQ, NANNANNUEALLL UL 921HY FES a1iu

nelng sauiulad ceiling vite floor effect



TABLE OF CONTENTS

Chapter Page
1T INTRODUCTION .ot 1
Research ObDJeCHIVE ... .o 3
HYDOINESIS .o 3
Benefit of the study ... 3
Conceptual frameWOTK ... .o 4

2 LITERATURE REVIEWS ...t 5
Fall inthe elderly ... 5
Risk of fallip@per.. . ... % % = 0. T=2 8 5 98 ... 7
Consequences Of fall ... 9
Fear of falling and Balance confidence (Self-efficacy theory) .................. 10
Measurement of fear of falling ... 11
Psychometric properties testing for the cultural adapted scale ................ 25

3 METHODOED®Y ... ... 0. ... ...l e T ... 0 . ... 27
Study designih.. . g . Tl gt gt R T AN 27
Sample size ... B . e W R 27
METNOAS .o 28
Data @nalysSis ... 33

4 RESULTS Lo 35
Translation and cross cultural adaptation ..o 35
Psychometric properties testing of ABC scale Thai version ..................... 36

S DISCUSSION ..ot 45

B CONCLUSION ..ot 48



TABLE OF CONTENTS (Continued)

Chapter Page
REFERENGCES ... .o 49
APPENDICES ... e 62
A DN X A 63
APPENIX B 66
ADPENAIX C i 70
APPENAIX D o 72
Appendix E ....... /S o L T 77
Appendix F ..... SF & % B W 7 Tl N N 79
Appendix G ... ... Ny ¥ 0 e W TN 83
Appendix H 498 .44 0 L. B & W . L R 85
Appendix ([ ... .. .o EESRETA L W 87
Appendix U & o8 5. 0. L 8 L L e 90

BIOGRAPHY ...... T8 @ o . .. T . ... 0 a® . ¥ & & ... 94



TABLE

10

11

LIST OF TABLES

The psychometric properties (Validity) of the Fall Efficacy Scale ................
The psychometric properties (Reliability) of the Fall Efficacy Scale..............
The psychometric properties (Validity) of the Activities-specific Balance
Confidence (ABC) SCAIB ... ...ieieie e
The psychometric properties (Reliability) of the Activities-specific Balance
Confidence (ABC) SCalE........ouoeieei e
The psychometric properties testing of the cross cultural translation of the
Activities-specific Balance Confidence (ABC) scale .............c.covevvivnn.n.
The comparison of original and cultural adapted items in the cross-cultural
adaptation of the ABC scale Thai version ............cooooiiiiiiiiiciin,
Characteristics Of SUDJECES ...,
Item analysis of the Activities-specific balance confidence (ABC) scale Thai
version: internal consistency, item total correlation and cronbach’s alpha
ifitemeEleted MW . L. 4. S L L e
ltem analysis of the Activities-specific balance confidence (ABC) scale Thai
version: test retest reliability ...
The correlations between scores of the ABC Thai version versus timed up
and go test and FES Thai VErsion .......ccoooviiiiii e,

The distribution of score of the ABC Thai version and FES Thai version .......

16

21

22

35

37

39

40

41
43



LIST OF FIGURE

FIGURE Page
1 The stages of the translation & cross-cultural adaptation process .............. 13

2 The process of translation for the Activities-specific Balance Confidence
(ABC) scale Thai VEISION ... 30

3 The process of the testing psychometric properties of the Activities-specific

Balance Confidence (ABC) scale Thai version ..........c.oooviiiiiiiiiinian... 32
4 The correlation scores of the ABC Thai versionand TUG ......................... 42
5 The correlation scores of the ABC Thai version and FES Thai version ......... 42
6 The score distribution of the ABC Thai version ..........cccocooiiiiiiiiiicn. 44
7 The score distribution of the FES Thai version .............cocoociiiiin, 44



CHAPTER |
INTRODUCTION

Falls are serious threat to health and self-confidence of the elderly. The frequency
of falls increases with age and frailty level."” From reports of the World health organization
(WHO), magnitude of falls each year in people aged 65 or more was approximately 28-35%.
This number increased to 32-42% for those who were over 70 years of age. Older people
who stayed in nursing homes fell more often than those who were living in the community.
Approximately 30-50% of people living in long-term care institutions fell each year, and 40%
of them experienced recurrent falls."™

In Thailand, according to the survey in 2014 by the National Statistical Office,
Ministry of Information and Communication Technology, the percentage of falls within 6
months of Thai elderly people was 11.6% in which women (12.8%) fell more than men
(10.2%).(5) The circumstances of fall are different between male and female. The majority of
male (43.9%) fell during outdoor activities but those of female (39.5%) fell during indoor
activities.” Fall can result in minor to major life threatening injuries that require immediate
attention or hospital admission. Emergency department’s visits from fall injuries in Western
Australia and the United Kingdom (UK) were also high: 5.5-8.9 per 10,000 population. The
rate of hospital admission due to falls for people at the age of 60 and older in Australia,
Canada, UK ranged from 1.6 to 3.0 per 10,000 population.w

Apart from physical injuries, fall can lead to decreased performance in activities of
daily living, increased risk of placement in nursing home™ *® and a few of negative
psychological consequences such as fear of falling.(s'w) Such changes in behavior of fallers
could be explained by Self-efficacy theory. Based on this theory, the performance of each
person is directly related to self-believe of oneself, or perceived self—efficacy.m) The elderly
who had experienced falls showed decrease in perceived self-efficacy as well as
demonstrated fear of falling.m " Previous study also demonstrated the relationship between
the fear of falling and lower balance confidence."” Those elderly who had fear of falling
were likely to reduce their mobility in order to prevent themselves from fall which led to

limited mobility and reduced ability to perform daily activities. As a result, fear of falling will



affect their work and social life and eventually become a burden to their family and society.(g'
1o Therefore, the detection of fear of falling is necessary for fall management and
prevention.

Currently, two common clinical measures are recommended for assessing fear of
falling; the Fall Efficacy Scale (FES Scale)mg) and the Activities-specific Balance Confidence
Scale (ABC Soale).“g) Both scales are self-administered scale. The Fall Efficacy Scale (FES
Scale) is the standard measurement to assess fall efficacy related to daily functional
activities."”** " It consisted of 10 items representing general activities in daily living such
as taking a bath or shower, reaching into a cabinet or closet, walking around the house."
The total score ranges from 10 (best possible) to 100 (worst possible).(w) The ABC Scale
was developed to assess perceived level of confidence in maintaining balance when
performing daily function and social activities." ABC Scales was designed to assess
subjective balance confidence in ambulatory, postural control in dwelling older people.mg)
The instrument contains 16 items, including the enquiries about indoor and outdoor activities
such as walk around the house, step onto an escalator, and walk outside on icy sidewalk."”
Respondents are requested to specify their level of confidence in performing activity by
using a 0% to 100% scale distribution where 100% means completely confident."” The
interpretation of confidence scores are as follows: more than 80% indicates high level of
physical functioning, 50-80% indicates moderate level of physical functioning and less than
50% indicates low level of physical functioning.<22) In addition, the score of ABC scale less
than 67% in the elderly is the indicator of future Tl

The ABC Scale demonstrate good psychometric properties with high internal
consistency (Cronbach’s alpha =0.96), excellent test-retest reliability (r=0.92), good
convergent validity with physical activities subscale of the physical self-efficacy scales
(r=0.63) and discriminant validity of fallers and non-fallers."” The Meta Analytic Review
demonstrated an actual link between FES and ABC scales for performing daily functional
activities.”” However, there are some differences between these two scales.”” The ABC

Scale could assess more variety of activities and environmental contexts than the FES

Scale.”” Moreover, in contrast to the ABC scale, the FES scale showed ceiling effect in high



mobility subjects.m) These make the ABC scale more popular to be used in both research
and clinical purposes.

As the ABC scale is the self-administered scale, the language of the scale needs to
be understandable for the target population. Many countries that do not use English as the
native language have translated and adapted the questions and activities in the ABC scale,
according to their culture. There are Canadian (25), Chinese (26), Brazilian-Portuguese @7
Turkish (28), Spanish(ZQ), Swedish(am, German (31), Dutch ®” version of the ABC scale. However,

there is no Thai translated version of the ABC scale, thus leading to the limited

implementation of this scale in Thai population.

1.1 Research objectives

1. To translate, cross-cultural adaptation of the Activities-specific Balance
Confidence (ABC) Scale into Thai.

2. To examine the test-retest reliability, internal consistency of the Activities-
specific Balance Confidence (ABC) Scale Thai version.

3. To assess convergent validity of the Activities-specific Balance Confidence
(ABC) Scale Thai version with the Fall Efficacy Scale (FES) Thai version and Timed up and

go test.

1.2 Hypothesis
The Thai version of the Activities-specific Balance Confidence (ABC) Scale will
have excellent test-retest reliability and internal consistency as well as convergent validity

with the Thai version of the Fall Efficacy Scale (FES) and Timed up and go test.

1.3 Benefit of the study

Information regarding fear of falling is one of the crucial information for determining
the selection of balance training program and the effectiveness of fall prevention program.
The Thai version of the Activities-specific Balance Confidence (ABC) Scale could provide
this information as it can be used to measure balance confidence (which reflects the fear of

falling) in Thai elderly people.



1.4 The conceptual framework of Thai cross-cultural adaptation of the Activities-

specific Balance Confidence (ABC) Scale
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CHAPTER Il
LITERATURE REVIEWS

2.1 Fall in the elderly
The number of elderly population has increased rapidly worldwide, from 688 million

(33, 34)

in 2006 to the estimation of two billions by 2050. Thailand is keeping up with this trend;
it is predicted that in 2021 Thailand will become the complete ageing society and in 2031,
this country will reach super-ageing society.<35) The National Statistical Office, Ministry of
Information and Communication Technology has conducted the survey in Thai elderly from
1994-2014.” They reported that the number of older adults in Thailand increased
Constantly.@ The number of older adults increased from 6.8% in 1994 to 14.9% in 2014.°
The increase in number of older adults raises the awareness of the society in term of
economy, social and health support.

Falls are commonly found in older adults. Falls lead to several problems in the

elderly, ranging from physical injuries of the body, mental health impairment“ %) negative

psychological symptoms(g' > 13), decreased performance in activities daily Iiving“g' o
increased health care cost and increased health care burden to care givers.(SS) According to
reports of the World Health Organization (WHO) in 2007, falls in older people aged 65 or
over occurred approximately 28-35%."""" The number of falls in older adults increased

4,14, 42, 43)

when people get older; it increased to 32-42% for those over 70 years of age.< The

incidence of falls is varied among countries. From the studies in the Asia continent, the

“ and that in Japan was 20%."

incidence of falls in the elderly in China was 11-34%
Another study in the America Continent showed the proportion of falls in the past year in
older adults ranging from 21.6% in Barbados to 34% in Chile.“” In 2014, The National
Statistical Office, Ministry of Information and Communication Technology surveyed falls in
Thai elderly. They reported that the percentage of falls within 6 months of Thai elderly
people was 11.6% and the percentage of women who fell (12.8%) was higher than men
(10.2%).(5) Of those elderly who fell, the majority of them had a single fall (6.6% of 11.6%)
whereas a few had 2-3 falls (3.8%) and only 1.2% of those who fell had multiple falls (more

than 3 times).(5)



It is also evident that the elderly who are frail fall more than those who are more
active. The incidence of fall in the elderly who lived in nursing homes and hospitals was
triple as compared to community dwelling older adults.“"™* Nursing home residents often
fell more than once with the average number of fall at 2.6 times per person per year.m This
is due to the fact that older adults who live in the nursing home have more physical
debilitating than the independent community dwelling.(m) In addition, fall-related
complications of the elderly in the nursing home were more severe than the community
dwelling.(m) Falls in the elderly who lived in nursing homes resulted in high percentage of

deaths (20% of nursing home residents) and high percentage of injuries related to falls

)(52, 53) 52, 54, 55)

(35% , such as fractures, joint dislocation, sprain or sutured laceration.

The location of fall differs among gender and age group. Falls in the community-
dwellers occur at home (58%), mostly around the house, more than other places (42%).
There are gender differences regarding the location of fall. Men fell outdoor (46%) more
than indoor (5%), but women fell relatively the same whether indoor (30%) or outdoor
(28%).(56) In Thailand, similar trend was found in which the majority of male fallers fell
outdoor (70.1%) more than indoor (29.9%). In contrast, Thai female fell outdoor (60.5%)
more than indoor (39.5%).(5) The location of fall is also varied depending on the age group.
The young older adults (60-69 years) mostly fell outdoor (68.8%), whereas the middle-age
older (70-79 years) and very old older adults (80 or more) fell mostly indoor (61.2% and
57.9%, respectively)(5)

There are many factors which are the cause of falls in older adults such as loss of
consciousness, loss of balance™” , side effect from medications such as sedative drugs,
psychotropic drugs and alcohol consumption.(55’ * Falls can occur during changing
position, walking, turning, using stairs, and running.(55) The most common circumstance of
falls was trips and slips. It has been reported that 34% of falls resulted from trips and 25% of
them resulted from slips.(56) Similarly, the National Statistical Office, Ministry of Information
and Communication Technology showed that the highest percentage of falls in Thai elderly
were tripping the obstacle (39%) and slipping (34.4%).@ The aforementioned factors
leading to fall suggested that falls among older adults are usually the combination of

. . . . . (58-60)
intrinsic and extrinsic factors.



2.2 Risk of falling

The risk factors of falling among older adults can be divided into two main
categories; intrinsic and extrinsic factors.®" ® The intrinsic factors refer to personal factor
such as advanced age, balance impairment, gait disturbance and cognitive impairment.(48'
* The extrinsic factor refers to medication use and environmental hazards such as poor
lighting, lack of stair railings, slippery surface and obstacles. ™ * The previous study
reported the direct association between numbers of fall risk factors and risk of falls. The risk
of fall increased from 8% in the community-dwelling who had no known risk factor to 78% in

. 14 . . . . . .
those who had four or more risk factors.( ) Intrinsic and extrinsic factors are described in

more details as follows.

2.2.1 Intrinsic factors
Intrinsic factors are varied depending on specific internal characteristic of the

person 455 such as age, gender, gait and balance, lower extremity strength, vertigo and

(60, 61)

dizziness, vision, cognition, cardiovascular disease and psychological problems. The
risk of falls increased with age due to deterioration of several body systems, including
musculoskeletal, cardiovascular, somatosensory, visual and vestibular systems as well as
decreased coordination, slow postural response, impaired cognitive function.”" *” Women
have higher fall risk than men. Previous study demonstrated an increased risk of falling in
women than men with the odd ratio of 1.3.®”

Gait and balance problems are the strongest risk factor for falls in the older adults
with an overall odd ratio of 2.1 for fallers and 2.2 for recurrent fallers. Inflexible gait pattern
and minor incoordination with poor balance control can be seen in the elderly.(%) The risk of
falling increased to 74% with the odd ratio of 1.98 in older people with balance
impairment.m Specifically, older adults are ineffective to avoid falling because they have
delayed compensatory stepping response and slow reaching movements for preventing
falls.® The older adults often take multiple smaller unsteady steps instead of one smooth
and safe step for maintain balance.® Although older adults prefer to use grasping instead
of stepping response, their grasping reactions are ineffective to prevent fall, as they are

g 69
initiated slower.( )



Loss muscle mass, strength and endurance of the lower extremities can increase
the risk of fall in the elderly with the odd ratio of 1.76 for fallers and 3.06 for recurrent
fallers.” Older adults have muscle strength less than the adolescent by 20-40%"" due to
less exercise or deconditioning.(72) Vertigo and dizziness are common problem in older
adults; it increases risk of falls in older adults with odd ratio of 1.8 for fallers and 2.28 for
recurrent fallers.®” Vertigo and dizziness lead to postural instability, poor posture and
staggering gait pattern with unsteady turns and falls.*” Visual impairments such as
cataracts and glaucoma also increase the risk of falls in older adults.”>" Visual impairment
results in impaired vision, impaired balance control, and decreased ability in avoiding the
obstacle due to abnormal vision.” """ Visual impairment led to several negative effects
such as limitation of the physical function, increased fear of falling, loss independence,

73,76)

declined quality of life and increased risk of falls in older adults. Orthostatic
hypotension in older adults is another factor related to risk of falls. It is reported that the risk
of falls increased up to 2.5 times in older adults with systolic hypotension.(m) The reduction
of systolic blood pressure among older adult women while sitting on a chair to standing up
augmented postural instability.m)

) Older adults who have

Cognitive impairment is associated with the risk of falls.
cognitive impairment fall approximately 60% each year. Fall increases to 80% or odd ratio of
2.13 in older adults with cognitive impairment such as dementia.®” The Mini Mental State
Examination (MMSE) can be used to measure cognitive impairment. This scale consists of
11 questions for assessing five areas of cognitive function including orientation, registration,
attention, calculation, recall and Ianguage.(m) The total score of the Mini Mental State
Examination (MMSE) is 30 and a score of 24 or lower is the indicative of cognitive
impairment.‘sﬂ Previous study showed that the risk of falls improved by 20% for every point
decrease on the Mini Mental Status Examination (MI\/ISE).(BZ) Specifically, impairment of the
cognitive domain in executive function (EF) is associated with an increased risk of falls with
the odd ratio of 1.44.%" %%

Depression is the risk factor that increases risk of falls.* Depression is associated
with falls at the odd ratio of 1.63.°” and relative risk of 1.52.*” Older adults who have

depression demonstrate slow gait speed, short stride length, slow stepping response for



. 84-86
preventing fall, &%

In addition, more than 50% of older adults have fear of falling and the
fear of falling increases in older adults who get older and have history of falls.®”
Nevertheless, older adults who are not experienced falls can have fear of falling.@m The
previous study reported approximately 56% of older adults with fear of falling avoid

performing every day activities®” which will lead to increased risk of falls.””

2.2.2 Extrinsic factors

The extrinsic factors are external risk factor related to falls.®"” They included
medications use and environment. The side effect of medication use, especially
psychotropics, antidepressants and antipsychotics drugs, increase risk of falls.
Inappropriate environment such as poor lighting, scatter objects around the home, slippery

s : (61)
ground and rough surface increase risk of fall.

In addition, the elderly who wore slippers
had a higher falls risk than elderly who walked barefoot or with fastened shoes(%), Walking
barefoot or with socks can also increase the risk of fall when compared with walking with
athletic or canvas shoes and wearing high-heeled shoes (with heel greater than 2.5 cm) are
associated with a higher risk of fall as compared to wearing canvas shoes (odd ratio of

(88, 89)

1.9).

2.3 Consequences of fall

The consequences of fall among older adults can be divided into two types; the
physical and psychological consequences. The physical consequences of the fall include
major injury and minor injury.(%) The major injuries are dislocation and laceration with sutures
and fractures (hip, elbow, foot and ribs). Hip fracture is one of the most reported major
injuries from fall among older adults.” The minor injuries consist of soft tissue injuries, open
wound, bruise or extravasation of blood, sprain, joint dislocation, brain injury and strained

5569090 Ol der adults are commonly suffered from bruising/ extravasation of blood

muscle.
(42.6%), followed by open wound (29.4%), pain (4.9%), fracture (3.4%), muscle injury
(3.4%), sprain (2.5%), brain injuries 1.5% and distortion (1%). Physical injuries from fall
result in functional decline (35.3%), required health services (23.5%), required treatment

(17.2%), declined social activities (16.7%) and declined physical activities (15.2%).(92)



10

The psychological consequences of fall in older adults are negative psychological

(8, 55) .
. The common psychological

problem such as fear of falling, anxiety and depression
consequences of older adults who fell was fear of falling ) which led to limitation of
activities @ including avoidance or difficulties in performing activities of daily living, loss of

. . . 13, 20
self-confidence and increased risk of fall.( )

2.4 Fear of falling and Balance confidence (Self efficacy theory)

Many older people who experienced fall commonly developed negative
psychological problem such as fear of falling.“& & Approximately 50% of the older adults
who fell have fear of falling and about 25% of the older adults who fell usually avoided doing
the activities because they feared of falling and lost balance confidence.”” The fear of
falling is one of the obstacles after having falling experiences, and led to lack of confidence

Loy (18, 20, 94)
to do any activities.

The consequence of fear of falling can result in several drawback
such as activities restriction, loss of confidence, health problems, debilitating physical

functions, damage to social identity, depression, anxiety, and fear in activities of daily life.®

20, 94)

Such changes in behavior of fallers could be explained by Self-efficacy theory.“& 19

Based on this theory, the performance of each person is directly related to self-believe of
oneself, or perceived self-efficacy.m) The perceived self-efficacy can be developed from
experience, performance accomplishment, verbal persuasion, physiological and emotional
state as well as the positive psychological and negative psychological conditions.”” The
example of the negative psychological conditions is fear of falling.m) Previous study also
demonstrated the relationship between the fear of falling and lower balance confidence."
Those elderly who had fear of falling were likely to reduce their mobility in order to prevent

themselves from fall.*" Therefore, balance confidence is the most important psychological

. . 20,
factor for older adults to help themselves to maintain balance when movements occurred.|

95)
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2.5 Measurement of fear of falling
There were two common scales for assessing fear of falling in clinic and research.
They are the fall efficacy scale (FES) and the Activities-specific Balance Confidence scale

(ABC).

2.5.1 The Fall Efficacy scale (FES)

The Fall Efficacy Scale (FES) was developed by Tinetti " {0 assess the elderly
population on their perception of balance and stability during activities of daily Iiving.“g) It
consists of 10 items measuring confidence to perform 10 tasks without falling.“S) The score
of FES scale ranges from 1-10; 1 means “very confident” and 10 means “not confident at
all”."? This scale has good test-retest reliability in community dwelling elderly (r:O.71)“8)
and excellent test retest reliability in stroke patients (ICC:O.97).(%> The FES was excellent

correlated with the ABC scale (r:O.84),(19) and good correlation with SAFE scale (r:O.67).“8’

*" The FES scale has been translated into many languages including Thai.* The only
drawback of the FES scale is its ceiling effect in persons with high mobility.m) The summary

of psychometric properties of the fall efficacy scale is listed in Table 1 and Table 2.

2.5.2 The Activities-specific Balance Confidence (ABC) Scale

The Activity-specific Balance Confidence (ABC) Scale was developed by Powell"
to assess person’s perceived balance confidence."” The purpose of ABC scale is to
measure the confidence in performing various ambulatory activities without falling
(APPENDIX A).“g) The ABC scale contains 16 items to assess balance confidence in

(18, 19)
The score of

performing activities which are more complex than those in the FES scale.
ABC scale ranges from 0%-100% where 0 % means “not confident” and 100% means
“completely confident”.”" The ABC scale has good psychometric properties with high
internal consistency (Cronbach’s alpha = 0.96), excellent test-retest reliability (r=0.92), good
convergent validity with physical activities subscale of the physical self-efficacy scales
(r=0.63) and discriminant validity of fallers and non-fallers.“g) The ABC scale (r=0.92)(19) was
found to be more reliable than the FES scale (r:O.71).“8) The ABC scale was better than the

FES scale in discriminating between high versus low mobility participants.m’m In addition,
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the ABC scale was the best for predicting fall in elderly when compared to the FES scale

and Fear of Falling Avoidance Behavior Questionnaire (FFABQ).“& 19.99

The summary of
psychometric properties of the Activities-specific Balance Confidence (ABC) Scale is listed

in Table 3 and Table 4.

The translation and cross cultural adaptation of the Activities-specific
Balance Confidence (ABC) Scale

The Activities specific balance confidence (ABC) Scale has been translated and
cross cultural adaptation into many languages such as Canadian(%), Chinese(%), Swedish®™”
and Turkish® The summary of psychometric properties testing of the cross cultural
translation of the Activities-specific Balance Confidence (ABC) Scale is listed in the Table 5.
At present, there is no Thai version of the ABC scale.

This study followed the translation & cross cultural adaptation process

(100-102

recommended by the World Health Organization and guidelines. ' This guidelines

ensure that the newly cultural adapted scale was semantic, idiomatic, experiential and

(100-102) .
The translation and cross cultural

conceptually equivalence to the original source.
adaptation process consists of 6 stages; Stage 1: initial translation, Stage 2: synthesis of the
translations, Stage 3: back translation, Stage 4: expert committee, Stage 5: test of the pre-
final version and Stage 6: submission of documentation to the developers or coordinating
committee for appraisal of the adaptation process.“om The summarize stages of cross-

cultural adaptation is shown in Figure =



- Twao translations (T1 & T2) x

- into target language written report for each version (T1 & T2)
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translator

= synihesize T1 & T2
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~resolve any discrepencics >
with translators' reports

\ = = two english first=language written ?‘qfﬂﬂl’ffﬂl‘
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|
|
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language professional, translators
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Figure 1 The stages of the translation & cross cultural adaptation process

Reference: Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the

process of cross-cultural adaptation of self-report measures. Spine. 2000;25(24):3186-91.
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Table 1 The psychometric properties (Validity) of the Fall Efficacy Scale (FES)

Validity
Age
Author/Years Participants Criterion Construct
(vears) Content
Concurrent Predictive Convergent Discriminant
Powell & Elderly (n=102) 65 or more - The FES correlated with ABC scale - - -
Myers., 1995 r=0.84
Huang & Wang, Community 60-93, - The FES vs ABC r=-0.55, FES vs GFFM - The FES were correlated between age -
2009 dwelling older mean SD r=-0.57 r=-0.23, balance r=0.66, gait r=0.67,
adult (n=168) 70.9616.91 mobility r=0.71, fall history r=-0.47,
medical conditions r=-0.18 and self-
rated health status
Hotchkiss et al., Community 60-99 - The FES correlated with ABC scale The FES cannot identify - -
2004 dwelling older mean age r=0.86 and SAFE scale r=0.67 who had restrict activity,
adult (n=118) 75.8 Score of FES scale

explained 28% of
variance

The FES had low ability
to identify who had
history of falling

List of abbreviation: FES = Fall efficacy scale, ABC = Activities-specific Balance Confidence scale, GFFM = Geriatric Fear of Falling Measurement, SAFE = Survey and Fear of Falling in the

Elderly

145



Table 2 The psychometric properties (Reliability) of the Fall Efficacy Scale (FES)

Test-retest reliability

Internal consistency

Author/Years Participants Age (years)
Time period for testing Results
Tinetti., 1995 Community dwelling 65-91 - r=0.71 Cronbach’s alpha 0.91
elderly (n=74)
Hellstrom & Lindmark., Stroke participants (n=30) Mean age 65 3 weeks ICC=0.97 -

1999

Gl



Table 3 The psychometric properties (Validity) of the Activities-specific Balance Confidence (ABC) Scale

Author/Years

Powell &

Myers., 1995

Participants

Elderly n=102

Age (years)

65 or more

Content

Older adults subjects
were asked the follow
question “Are you
afraid of falling during
any normal ADL and if

so, which ones?

Concurrent

Criterion

Validity

Predictive

Construct

Convergent Discriminant

The physical subscale  -High and low mobility

of the physical self- which ABC better than
efficacy scales (r = FES scale

0.63) -Fearful and nonfearful
> 80% high;

-ABC in elderly people

50-80% moderate supported by low

< 50% low physical correlation of ABC scale

function scores with overall scores
on Positive and Negative

affectivity scale (r = 0.12)

9l



Table 3 (Continued)

Validity
Author/Years Participants Age (years) Criterion Construct
Concurrent Predictive Convergent Discriminant
Lajoie & Fallers and non- Mean SD Fallers - <67% predicting future - -
Gallagher., fallers community 75.5£3.14, Non falls
2003 elderly participant fallers 73.8+£2.75
(n=125)
Legters et al., Older adults 24-87, mean age The ABC scale were - - -
2005 diagnosed 60.8 correlation between

peripheral vestibular

disorder (n=137)

the DGI in total sample
(r=0.58), the DGl in
mild or moderate
caloric weakness (r =
0.65), the DGl in
severe or total

weakness (r = 0.48)

Ll



Table 3 (Continued)

Validity
Author/Years Participants Age (years) Criterion Construct
Content
Concurrent Predictive Convergent Discriminant

Horak et al., Vestibular, PD, 50-88 - The ABC scale - - -

2009 peripheral correlated between the

neuropathy (n=22) BESTest (r = 0.636)
Mak & Pang., Community dwelling 40-85 - - Regression analysis: - -
2009 parkinson significant prediction

patients (n=70)

recurrent falls 1.fall
history (F = 32.57),
2.UPDRS motor score
and ABC score
accurately predict
recurrent falls (12
months) ;accuracy =
87%,

Sensitivity 93%,
Specificty 86%, 69%

identify future falls

8l



Table 3 (Continued)

Author/Years Participants

Age (years)

Validity

Content

Criterion

Concurrent

Predictive

Convergent

Construct

Discriminant

Beninato et al., Community dwelling

35-80 years Mean

. 81.1% identify multiple

2009 chronic stroke age 57.2+12.4 falls
(n=27)
Lohnes & Parkinson disease Mean age 66.5 + : The ABC scale = - -
Earhart et al., (n=89) 9.8 correlated between
2010 BBS (r = 0.505),

Functional reach test (r
=0.184), Single limb
stance (r = 0.263),
Tandem stance (r =
0.357), 6 minute walk
test (r = 0.458), TUG (r
=-0.372),

PIGD (r = -0.387),
UPDRS-III (r = -0.221)

6l



Table 3 (Continued)

Author/Years

Participants Age (years)

Validity

Content

Criterion

Concurrent

Predictive

Convergent

Construct

Discriminant

Merchetti et al.,

Older adults with 65-93 years

The ABC scale

2011 signs and symptoms correlated between
of vestibular (n=95) TUGT (r =-0.40), DGI r
=0.37), SF-36 (r =
0.41)
Mak et al., Community dwelling 40-85 years - The correlation - - -
2012 parkinson disease between ABC score
n=57 and knee muscle
strength (r = 0.301),
inverse correlation
between ABC score
with the UPDRS-
Posture & Gait (r = -
0.661)
Morgan et al., Vestibular 18-79 years mean - The ABC scale - - -
2013 dysfunction (n=53) age 54 years correlated between

FES-I (r=-0.84)

0¢c



Table 4 The psychometric properties (Reliability) of the Activities-specific Balance Confidence (ABC) Scale

Author/Years

Powell & Myers., 1995
Botner et al., 2005

Steffen et al., 2008

Dal Bello-Haas., 2011

Participants

Elderly (n=102)

Stroke participants (n=77)

Parkinson’s disease
participants (n=37)
Parkinson’s disease

participants (n=24)

Age (years)

65 or more
67+8.8

Mean age 71

50-80 Mean age
64.618.0

Test-retest reliability

Time period for testing Results
2 weeks r=0.92
4 weeks ICC 0.85 95%CI 0.68-0.93
1 week ICC 0.94
2 weeks ICC 0.79

Internal consistency

Cronbach’s alpha 0.96

Cronbach’s alpha 0.95

Cronbach’s alpha 0.92

List of abbreviation: ABC = Activities-specific Balance Confidence scale, FES = Fall Efficacy Scale, DGI = Dynamic Gait Index, PD = Parkinson’s disease, BESTest = Balance Evaluation

Eystems Test, UPDRS = Unified Parkinson ’s disease Rating scale, BBS = Berg Balance Scale, TUG = Timed Up and Go test, PIGD = Postural Instability and Gait Disorders, SF-36 = Short Form

Health Survey, FES-I = The Fall Efficacy Scale-International, ICC = Intraclass Correlation Coefficient

Lc



Table 5 The psychometric properties testing of the cross cultural translation of the Activities-specific Balance Confidence (ABC) Scale

Result
Author/Years  Participants Age Language
(years) Translation & cross cultural Reliability Validity
adaptation
Salbach et 91 stroke meantS  Canadian French 3 items were modified items Internal consistency: Cronbach’s Convergent validity
al., 2006 (57 and 386 D 72+11 (Items number 8, 12, 14) alpha = 0.93 - ABC-CF version correlated between the SF-36 PF
days) Scale (range 0-100) r=0.56 (0.29-0.76), EQ VAS (range 0-100)

r=0.68 (0.44-0.82), BBS (range 0-56) r=0.49 (0.19-0.71),
Maximum walking speed (m/s) r=0.53 (0.24-0.74), Comfortable
walking speed (m/s) r=0.48 (0.17-0.70), BMWT (m) r=0.48
(0.18-0.70), Barthel Index (range 0-100) r= 0.45 (0.14-0.68),
TUGT (s) r=-0.52 (-0.22- -0.73) and GDS (range 0-30)

Floor and ceiling effect

- No floor or ceiling effects for the total score on the
ABC scale or on the ABC-CF scale

- Percentages of subjects with a total score between
20% and 80% out of 100% on the ABC and ABC-CF scales

were 75% and 80% respectively

cc



Table 5 (Continued)

Result
Age Translation & cross cultural
Author/Years  Participants Language Reliability Validity
(years) adaptation
Margaret K 100 older 65-285 Chinese 4 items were modified items Internal consistency: Cronbach’s alpha = 0.97 Construct validity
et al., 2007 community- (Cantonese) (Items number 3, 8, 9, 16) - Factor analysis: principle component analysis
dwelling (PCA) had eigenvalue = 1 that finding 1 factor
structure of the ABC-C version.
Marques AP 40 healthy 60-88 Brazil 6 items were modified items Intra-rater reliability ICC = 0.94. Inter-rater reliability -
etal., 2013 elderly (items number 3, 8, 10, 12, ICC =0.80
13, 16)
Guan Q et 61 elderly 60-88 Chinese 3 items were modified items Test-retest reliability of ABC scale was 0.98, 95% Construct validity:
al., 2011 people (Mandarin) (items number 3,8 and 9) confidence interval 0.6-0.99, individual items 0.76- Factor analysis
0.92., - Principle component analysis: 2 factor (first
Inter-rater reliability of modified ABC 0.96, 95% factor 66.1%, second factor (items 1, 2, 4, 7)
confidence interval 0.94-0.98., individual items 13.5%)
0.71-0.93. Discriminant validity: mean SD score between fall
history 57.8 (21.8) and non-fall groups 79.2 (9.6).
Ylva et al., Stroke 67-86 Sweden - Internal consistency were post-stroke who have Convergent validity
2012 years high at acute phase =0.97 and at 1 0.94 in 3 - Non sig. between ABC and SF-36 mental
mean 79 months later after post-stroke component
years - ABC scale high correlated with 12-item walking

scale (physical function) (p<0.01)

€c



Table 5 (Continued)

Age
Author/Years  Participants Language
(years)
Ayhan et al., 106 elderly 65-88 Turkey
2014 people

Translation & cross cultural
adaptation

Item 4 was modified to reach
for a small can off a shelf at
height level.

Item 8 was modified to walk
outside the house to the
street.

Item 16 was modified to walk

outside on slippery sidewalk.

Result

Reliability

Cronbach’s alpha = 0.96

Test retest reliability ICC: 0.997

95%Cl: 0.996-0.998

ICC value for individual item: 0.962-0.999

Validity

Convergent validity: negatively correlated with history of falls
r=-0.77, p<0.001.

High positive correlation between ABC scale and the physical
function subgroup score of the SF-36 (r=0.614, p<0.001), BBS
(r=0.748), p<0.001

Criterion validity: high negative correlation between ABC
scores and FES scores (r=-0.835, p<0.001)

Construct validity: factor analysis (PCA) The Kaiser -Meyer
Olkin value 0.849, p<0.000. 2 factors.

List of abbreviation: ABC-CF = Activities-specific balance confidence scale-Canadian French version, SF36 = Short Form Health Survey, EQ VAS = EQ visual analog scale, BBS = Berg Balance

Scale, BMWT = six minute walk test, TUGT = Timed Up and Go test, GDS = Geriatric Depression Scale, ABC-C = Activities-specific Balance Confidence scale-Chinese version, ICC = Intraclass

Correlation Coefficient, FES = Fall Efficacy

ve
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2.6 Psychometric properties testing for the cultural adapted scale.

Once the clinical scale has been cultural adapted, the psychometric property
testing of the adapted scale in a sample of the target population is recommended."'” "%
The most recommended and commonly used psychometric approaches include: internal
consistency; stability reliability (test retest reliability, intrarater reliability, interrater reliability);
construct related validity such as convergent and/or divergent (discriminant) validity;

criterion related validity such as concurrent and/or predictive validity.“os)

2.6.1 Internal consistency

The internal consistency reflects the extent to which items measure various aspects
of the same characteristic. The most common approach to evaluate internal consistency
involves the assessment of the correlation among all items in a scale. The most common
statistical test for internal consistency is cronbach’s alpha. The internal consistency evaluate
the items in a scale to determine whether those items measure the same construct or the
items are redundant. In addition, the cronbach’s alpha if item deleted is the analysis to
determine if that item is necessary to be included in the scale. Redundant items could be
discarded to improve the homogeneity of the scale. The cronbach’s alpha is affected by the
number of items in a scale "™ The internal consistency is verified by the following criteria;
poor=cronbach’s alpha<0.7; moderate= cronbach’s alpha 0.7-0.8; excellent=cronbach’s

1) The high level of cronbach’s alpha (>0.9) indicates that all items are

alpha>0.8.
measuring exactly the same thing and the low level of cronbach’s alpha mean (<0.5) some
items are not measure to the same thing. A low alpha is due to poor correlation between

items thus the items should be revised or discarded.m05

2.6.2 Reliability

Three common types of reliability are listed. The test retest reliability is used for
establishing that an instrument is capable of measuring a variable with consistency by
testing the same instrument in the same group of persons at two or more different times."*”

The intra-rater reliability is used for evaluating the stability of data recorded by one individual

across two or more trials by assessing in the trials that follow each other with short
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intervals."® The inter-rater reliability is used for examining the variation between two or
more raters who measure the same group of subjects. Intra-rater reliability should be
established for each individual rater before comparing raters to each other."™”
Intraclass correlation coefficients were used to estimate the test retest reliability (ICC , ),
intra-rater reliability (ICC , ,) and inter-rater reliability (ICC ) using the following criteria;

poor=ICC<0.40; adequate=0.40 SICC=0.75; excellent=ICC>0.75).

2.6.3 Validity

The convergent validity is used to verify the two measures believed to reflect the
same characteristic should correlate highly.(m‘” The convergent validity implies that the
theoretical context behind the construct will be supported when the test is administered to
different groups in different places at different times."® The concurrent validity is most often
used when the target test is verified with the gold standard."™ The validity is determined by
the correlation of coefficient value which is the Spearman rank correlation coefficient or
Pearson correlation coefficient. The strength of the relationship is indicated using the
magnitude of the correlation coefficient using the following criteria; very weak or no
relationship=correlation coefficient<0.2; weak relationship= correlation coefficient 0.2-0.4;
moderate relationship=correlation coefficient 0.4-0.6; strong relationship= correlation

coefficient 0.6-0.8; very strong relationship= correlation coefficient 0.8-1 0.1

2.6.4 Floor and ceiling effect
The floor effect occurs when the measurement scale cannot detect change at the
lower score levels. The floor effect is determined by the degree of positive skewness of the

score distribution. The floor effect is calculated by the proportion of individuals who have

(106, 107

lowest score of 2 20%. "In contrast, the ceiling effect occurs when the measurement

scale cannot detect change at high score levels. The ceiling effect is determined the degree
of negative skewness of the score distribution. The ceiling effect is classified by the

proportion of individuals who have highest score of 2 20%.""



CHAPTER I
METHODOLOGY

3.1 Study design
This was the validity and reliability study

3.2 Sample size
The number of sample size for validity was calculated using the following formula
with the alpha level at 0.05 and power at 80%. The r value was obtained from the previous

study on ABC original version that was r=0.49 (19), in the table of Z value = 0.536.

FZD: + ZB_h +3
Z

i

N = Number of subjects

Z = Confidence coefficient

z
N=|1.96+1.28 +3 = 36.47~ 40

0.536

Therefore, the number of participants in the validity study was 40. The sample size
for the reliability study was selected according to the COSMIN checklist ™ \where 40

participants were sufficient to obtain fair reliability.
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3.3 Methods

There were two parts of this study. Part 1 was the process of translation and cross-
cultural adaptation of the ABC in Thai. Part 2 was the process of the testing the
psychometric properties; internal consistency, test retest reliability, convergent validity and
floor/ceiling effect of the ABC scale Thai version in Thai elderly subjects.

Phase 1: translation & cross cultural adaptation of the Activities-specific

Balance Confidence (ABC) scale

Researchers have obtained written permission from Powell, LE & Meyer AM who
are allowed to translate ABC scale into Thai version. The translation & cross cultural
adaptation of the Activities-specific Balance Confidence (ABC) scale into Thai was

described in more details as follows.

Forward translation:

Two independent translators who were fluent in both Thai and English languages
translated the English version of the ABC scale into Thai version. Translator 1 was the one
who have knowledge in the medical related field and aware of the content of ABC Scale.

100, 102) .
The comments during

The translator 2 was not the person in the medical related field.
the translation were recorded. Researchers compared the draft of the translated version.
When there was any disagreement in the translation, researcher discussed with experts to
determine the choice of words to be used in the translated version.
Backward translation:

Another two independent translators who were fluent in both Thai and English
languages translated the Thai version of the ABC scale into the English version. Translator 3
was the one who have knowledge in the medical related field and aware of the content of

100, 102)

ABC Scale. The translator 4 was the person in the medical related field. ( The
comments during the translation were recorded. Researcher compared the draft of the
translated version. When there was any disagreement in the translation, researchers
discussed with experts to determine the choice of words to be used in the translated

version.
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Committee review:

Eleven experts in the field formed a committee to review the translated version of
the ABC scale of the Thai translated version and English Translated version obtain from
forward translation and backward translation process. The experts reviewed the content of
scale and compared the ABC scale original English version with the ABC scale Final English
version. The adjustments or corrections (any) were made by the committee to represent the
accuracy of the content and the meaning of the scale. The pre-final version of the ABC scale
Thai version was obtained as the result of this process.

Pilot test:

The pre-final version of the ABC Scale Thai version was assessed for its instruction,

items and response format clarity. This process was performed with 20 elderly participants

(100, 102, 103)
The researcher read

who had the same characteristics as the target participants.
the instruction and testing items of the scale to the participants. The response and in-depth
comments were recorded. After the final adjustments of the scale (any), the Thai version of
the ABC scale was ready for further psychometric testing. The summarized process of
translation for the Activities-specific Balance Confidence (ABC) scale Thai version was

shown in Figure



Backward

Forward translation |—> Synthesis 1 —> ,
translation
I
v
Pre-final version of
Synthesis 2 —>| Committee review |p—> , )
ABC Thai version
I
v
Final version of
Pilot test —

Figure 2: The process of translation for the Activities-specific Balance Confidence (ABC) scale Thai version

ABC Thai version

o€
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Phase 2: psychometric properties test of the Activities-specific Balance

Confidence (ABC) scale Thai version

The participants were healthy older adults, male and females, aged between 60-85
years. All participants were recruited from Klong Luang District, Pathum Thani
Province, Thailand. The recruitment period was from July 2017 to January 2018.

The inclusion criteria was as follows:

® Able to understand Thai language

® Able to walk independently at least 3 meters

The exclusion criteria was as follows:

® Poor communication & cooperation

® Blind or having hearing loss

® Having Neurological diseases such as Parkinson’s disease, stroke

® Having cognitive impairment (Mini-Mental State Examination score Thai version
<24 score)(m’ o
Forty participants were recruited and tested in the test retest reliability and
convergent validity. All participants gave informed consent prior to the study. This study
received ethical approval of the human research protection committee at Public health office
Pathum Thani province and from ethic review board of the Faculty of Physical Therapy,
Srinakharinwirot University, Thailand. Prior to the data collection, common data including
health history, history of fall, and fear of falling was gathered. Cognitive function was
assessed using the Mini-Mental State Examination Thai version. The process of the testing

psychometric properties of the Activities-specific Balance Confidence scale Thai version

was shown in Figure 3



Elderly (n=40)

W

Informed consent

W

Baseline measurement

W

Psychometric properties

Common data

MMSE Thai version

Convergent validity

Test retest reliability

Random

TUG

FES Thai version

ABC Thai version 1

1 week

ABC Thai version 2

Figure 3: The process of the testing psychometric properties of the Activities-specific Balance Confidence scale Thai version
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The Cronbach’s alpha, item total correlation and Cronbach’s alpha if item deleted
were calculated to determine the internal consistency of the ABC Thai version. All
participants were interviewed twice one week apart using the Thai version of the ABC scale
and the test-retest reliability was analysed. For the convergent validity, all participants were
assessed using the Thai version of the ABC scale (APPENDIX B), the Thai version of the FES
scale (APPENDIX C) and Timed up and go test (APPENDIX E). All participants performed
self-evaluation using the Thai version of the ABC scale & the Thai version of the FES scale.
Their balance and mobility were assessed using the Timed Up and Go test. The sequence
of the testing was randomly assigned for each participant. The Timed Up and Go test is the
functional balance test, consisting of several tasks such as stand up from the chair, walk 3-
meters, turn around, return to the chair and sit down. The TUG showed excellent reliability
with the reported ICC value of 0.99 for the community dwelling elderly people.m} Moreover,
this test is useful for predicting the risk of fall in older adults with sensitivity at 87% and a
specificity at 87%.""” The intra rater reliability of one rater using the TUG in this study was

excellent as indicated by an ICC of 0.99 (95% confidence interval, 0.96-0.99).

3.4 Data analysis

All collected data were analyzed using SPSS statistics software version 23. The
internal consistency of the Thai version of ABC scale was assessed using the following
criteria; poor= Cronbach’s alpha<0.7; moderate= Cronbach’s alpha 0.7-0.8; excellent=
Cronbach’s alpha>0.8.“04)

Intraclass correlation coefficients were used to estimate the test-retest reliability
(ICC ,,) using the following criteria; poor=ICC<0.40; adequate=0.40 SICC=0.75;
excellentZICC>O.75).“14}

The convergent validity was determined by the correlation between the Thai
version of the ABC scale score, the Thai version of the FES scale score and TUG score. The
correlation by the Spearman rank correlation coefficient and the magnitude of the correlation

coefficient using the following criteria; very weak or no relationship=correlation

coefficient<0.2; weak relationship= correlation coefficient 0.2-0.4; moderate
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relationship=caorrelation coefficient 0.4-0.6; strong relationship= correlation coefficient 0.6-
0.8; very strong relationship= correlation coefficient 0.8-1 0.1

Floor and ceiling effects were determined by the proportion of individuals with the
lowest and highest possible scores for each test examined. Floor or ceiling effects were

(106, 115) -
A positive

considered to be substantial if the proportion was greater than 20%.
skewness value >1.0 or a negative skewness value <-1.0 indicated substantial skewness to
confirm a floor or ceiling effect, respectively. The bootstrapping test was used for complex
estimates of the standard error and confidence intervals. This test was more accurate than
using the sample variance as it is appropriate to control and assess the stability of the
results.”"® The McNemar's test for significance of change was used to compare dependent

(117-119

proportions between the ABC score and FES score. " The significance was set at

p<0.05.



CHAPTER IV
RESULTS

4.1 Translation and cross cultural adaptation

During the translation and cross cultural adaptation process, some items of ABC
English version have been modified to accommodate cultural differences. Those cultural
adapted items are shown in Table 6 where the modification has been bolded. In items 10,
12 and 13, the word “mall’ has been adapted to “mall/market” to fit the lifestyle of Thai
community. Item 16 was cultural modified to “walk outside on slippery sidewalks” from “walk
outside on icy sidewalks” due to different geography of Thailand. The final Thai version of

the ABC scale is shown in Appendix B.

Table 6 The comparison of original and cultural adapted items in the cross-cultural

adaptation of the Thai version of the ABC scale

Items Original Items of the ABC Scale Modified Items of the ABC Thai version
10  Walk across a parking lot to the mall Walk across a parking lot to the mall/market
12 Walk in a crowded mall where people Walk in a crowded mall/market where
rapidly walk past you people rapidly walk past you

13 Are bumped into by people as you walk  Are bumped into people as you walk
through the mall through the mall/market

16 Walk outside on icy sidewalks Walk outside on slippery sidewalks
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4.2 Psychometric properties testing of the Thai version of the ABC scale
4.2.1 Characteristics of subjects

The detailed characteristics of the participants are shown in Table 7. Out of 40
participants in this study, there were more male participants than female but there were no
age differences between these two genders. All participants had average of body mass
index within normal range. More than half of participants reported no history of fall. Those
with fall history were with multiple falls than single falls, where they fell indoor more than
outdoor. All participants had no cognitive impairments as seen by the score of TMSE. The
participants were not in the group of high risk of fall as considered by the TUG scores. They
were also considered in the group of no fear of falling which was presented by the score of
the Thai version of FES scale. The participants were classified as moderate level of physical

function, which was shown by the score of the Thai version of the ABC scale.
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Table 7 Characteristics of subjects (n=40)

Variables Mean + SD or N (%) Range
Age (years) 66.5+5.7 60.0-80.0
Male 66.1 £ 5.6 60.0-77.0
Female 67.1+5.9 60.0-80.0
Gender
Male 24 (60.0%) -
Female 16 (40.0%)
BMI 241147 15.0-36.0
Education
Primary education 35 (87.5%) -
Secondary education 5 (12.5%)

Fall history (in the past 12 months)
No 25 (62.5%) -
Yes 15 (37.5%)
Number of fall (n=15)
One fall 5(33.3%)
Two or more falls 10 (66.7%) -

Place of fall (h=15)

Indoor 9 (60.0%)

Outdoor 6 (40.0%) -
TMSE /30 283115 25.0-30.0
TUG (s) 84+14 6.3-11.1
FES /10 9.4 +0.7 7.3-10.0
ABC /100 79.9+16.0 35.6-100.0

List of abbreviation: BMI = Body mass index, TMSE = Mini mental status
examination Thai version, TUG = Timed up and go test, FES = Fall efficacy scale, ABC =

Activities-specific Balance Confidence scale
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4.2.2 Reliability

The internal consistency of the Thai version of the Activities-specific Balance
Confidence scale

The internal consistency of the Thai version of the ABC scale is shown in Table 8.
The internal consistency of total ABC scores was excellent as indicated by a Cronbach’s
alpha of 0.96. When considering each item-total correlation of the Thai version of the ABC
scale, the Cronbach’s alpha values of each item were ranged from 0.65-0.92. When
analyzing using item deleted, the Cronbach’s alpha largely increased ranging from 0.95-

0.96.
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Table 8: Item analysis of the Thai version of the Activities-specific Balance Confidence

scale: internal consistency, item total correlation and Cronbach’s alpha if item deleted.

Cronbach’s alpha if item

ltems Item total correlation
deleted
Cronbach's alpha 0.96
ABCH1 0.83 0.96
ABC2 0.92 0.95
ABC3 0.76 0.96
ABC4 0.74 0.96
ABC5 0.74 0.96
ABC6 0.79 0.96
ABC7 0.65 0.96
ABCS8 0.73 0.96
ABC9 0.82 0.96
ABC10 0.76 0.96
ABC11 0.80 0.96
ABC12 0.74 0.96
ABC13 0.76 0.96
ABC14 0.75 0.96
ABC15 0.74 0.96
ABC16 0.67 0.96

List of abbreviation: ABC = Activities-specific Balance Confidence scale

The test-retest reliability of the Thai version of the Activities-specific Balance
Confidence scale

The test-retest reliability of the Thai version of the ABC scale is shown in Table 9.
The test retest reliability of total ABC scores was excellent as indicated by an ICC of 0.99

(95% confidence interval, 0.98-0.99). When considering each item of the Thai version of the



ABC scale, the ICC values of each item were ranged from 0.79-0.96, indicating excellent

test-retest reliability level.

Table 9 Item analysis of the Thai version of the Activities-specific Balance Confidence

scale: test-retest reliability

95% ClI
Items ICC
Lower bound Upper bound

0.99 0.98 0.99
ABC1 0.92 0.85 0.96
ABC2 0.94 0.89 0.97
ABC3 0.89 0.8 0.94
ABC4 0.89 0.8 0.94
ABC5 0.8 0.65 0.89
ABC6 0.88 0.78 0.93
ABC7 0.86 0.76 0.93
ABCS8 0.92 0.85 0.96
ABC9 0.89 0.8 0.94
ABC10 0.79 0.64 0.89
ABC11 0.93 0.88 0.96
ABC12 0.96 0.92 0.98
ABC13 0.94 0.89 0.97
ABC14 0.9 0.83 0.95
ABC15 0.88 0.78 0.93
ABC16 0.84 0.72 0.91

List of abbreviation: ABC = Activities-specific Balance Confidence scale, ICC =

Intraclass correlation coefficient
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4.2.3 Convergent validity

The results of convergent validity are shown in Table 10, Figure 4 the correlation
scores of the Thai version of the ABC scale and TUG and Figure 5 the correlation scores of
the Thai version of the ABC scale and the Thai version of the FES scale.

The correlation coefficient of the Thai version of the ABC scale and timed up and
go test was -0.34. This value indicated a weak relationship between the Thai version of the
ABC scale and TUG. The r value was negative as the value of the Thai version of the ABC
scale and TUG were inverse related, meaning the better ABC score, the less time when
performing TUG.

The correlation coefficient of the Thai version of the ABC scale and FES was 0.66.
There was a strong relationship between the Thai version of the ABC scale and the Thai

version of the FES scale.

Table 10 The correlations between scores of the Thai version of the ABC scale versus timed

up and go test and the Thai version of the FES scale

Correlations Spearman’s rho
ABC Thai version versus TUG -0.34*
ABC Thai version versus FES Thai version 0.66*

List of abbreviation: TUG = Timed up and go test, FES = Fall efficacy scale, ABC =

Activities-specific Balance Confidence scale

* Correlation is significant at the 0.05 level (2 tailed)

** Correlation is significant at the 0.01 level (2 tailed)
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Figure 5 The correlation scores of the Thai version of the ABC scale and the Thai version of

the FES scale
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4.2.4 Floor and ceiling effect

The result of the floor and ceiling effect are shown in Table 11. There was no
significant floor effect in any of the Thai version of ABC scale and the Thai version of the FES
scale. However, the ceiling effect was found in the Thai version of the FES scale, but not the
Thai version of ABC scale. Analysis of the skewness demonstrated that the score distribution
of the Thai version of ABC scale was -0.93, indicating no significant ceiling effects. In
contrast, the score distribution of the Thai version of the FES scale demonstrated significant
negative skewness value (-1.27) which reflected substantial ceiling effect. The significant
difference was found between proportion of those persons with full score of the Thai version

of the ABC scale (7.50%) and FES scale (42.50%).

Table 11 The distribution of score of the Thai version of the ABC scale and the Thai version

of the FES scale

Measure ABC Thai version FES Thai version

Skewness (SE) -0.93 (0.37) -1.27 (0.37)
Bootstrap (95%Cl)

Lower bound -1.49 -1.96

Upper bound -0.32 -0.48
Full score (n) 3.00 17.00
Floor effect (%) 0.00 0.00
Ceiling effect (%) 7.50 42.50
McNemar's test P<0.001*

List of abbreviation: FES = Fall efficacy scale, ABC = Activities-specific Balance

Confidence scale, SE = Standard error

*significant effect
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CHAPTER V
DISCUSSION

This study aimed to develop the Thai version of the Activities-specific Balance
Confidence (ABC) Scale using cross-cultural translation method as suggested by the World
Health Organization guidelines.(w” The process of forward and backward translations as
well as expert panel and cognitive interview put more focus on the cross-cultural and
conceptual equivalence rather than on linguistic and literal equivalence to ensure that the
translated version was conceptually equivalent in Thailand as in the country of ABC scale
origin.(m)

We presented in this paper the Thai version of the ABC scale that was adjusted to
the environment, lifestyle and climate of Thailand. The result of this cross-cultural translation
demonstrated that four items of the final Thai version of the ABC scale differed from the

(19)

origin ABC scale that was developed in Canada by Powell and Myers in 1995." ™ The
adjustments were mainly in the adaptation of “mall” in item 10, 12, and 13 to “mall/market”
because the majority of elderly people in Thai community frequently went to the market more
than the mall. Our adjustment during translation of the word “mall” in item 10, 12 and 13
were similar to the cross-cultural adaptation of the ABC Brazilian-Protuguese version””
possibly due to the same lifestyle and culture of elderly participants in these two countries.
Another adjustment was in item 16 due to the climate differences between Canada and
Thailand where there is no snow. Therefore, our the Thai version of the ABC scale adapted
the “icy sidewalk” to “slippery sidewalk” which was similar to the other versions of the ABC
scale that was translated in the countries that had no snow such as the ABC Chinese
Cantonese version(ze), Brazilian-Protuguese version”” and Turkish version®”

The internal consistency reflects the extent to which items measure various aspects
of the same characteristic."® The Thai version of the ABC scale showed high internal
consistency with a Cronbach’s alpha of 0.96, indicating that the items in the Thai version of
the ABC scale measure the same characteristic which is balance confidence in performing

activities. In addition, the internal consistency of the Thai version of the ABC scale was

comparable to the other versions of the ABC scale. For example, Cronbach’s alpha was
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0.96 in the ABC Scale original version “9), 0.97 in the Chinese Cantonese version(ze), 0.96 in
the Turkish version (28), 0.94 in the Chinese Mandarin version"*” and 0.93 in the Canadian
French version *”. Our results showed that some items in the Thai version of the ABC scale
may be redundant as can be seen by the increased Cronbach’s alpha if item deleted which
ranged from 0.95-0.96. The redundancy of the ABC items were also evident in the cross-
cultural adaptation of the ABC Chinese Cantonese version where the deletion of that item
would increase the Cronbach’s alpha values. 20

The Thai version of the ABC scale demonstrated excellent test-retest reliability with
an ICC of 0.99 (0.98-0.99). The excellent test-retest of the Thai version of the ABC scale was
in accordance with the test-retest reliability of the other versions of the ABC scale, for
example, ICC 0.92 of the ABC scale original version “9), 0.98 of the Chinese Mandarin

(28)
.In

version (120), 0.99 of the Chinese Cantonese version “® and 0.99 of the Turkish version
the Thai version, not only the total scale showed excellent test-retest reliability, but each item
of the ABC scale Thai version also demonstrated excellent test-retest reliability ranging from
0.79 to 0.96. The lowest ICC value (0.79) was in the item 10 (walk across a parking lot to the
mall/market) and item 5 (stand on your tiptoes and reach for something above your head)
because these two activities may not be commonly performed in all elderly participants so
they had to use their imagination to answer the items, resulting in lower test-retest reliability.

To determine the convergence validity, this study selected the Thai version of the
FES scale to compare with the Thai version of the ABC scale. These two scales were
developed based on the same construct (self-efficacy theory) and assessed similar types of
daily activities. .2 Thus, it was not surprised to observe the significant and strong
relationship (r=0.66) between the Thai version of the ABC scale and the Thai version of the
FES scale scores in this study.

In contrast, the relationship between the Thai version of the ABC score and the
TUG score was weak (r = -0.34), although statistical significant. This could be due to
different type, construct and purpose of the scale. The ABC scale was the psychological
based measurement for self-assessment of balance confidence, " whereas the TUG was
the physical based measurement for assessing mobility, balance, walking ability, and fall

risk in older adults."™ A person may perceive one’s balance ability (ABC) different from the



47

actual balance performance when performing the TUG activity. This mismatch could lead to
weak relationship between the Thai version of the ABC scale and the TUG test.

We found no floor and ceiling effect of the Thai version of ABC scale. In contrast,
the Thai version of the FES scale showed substantial ceiling effect. This finding was
consistent with the previous study that reported the ceiling effect of the FES scale in elderly
persons who have high level of physical function. " This was due to the relatively easy
activities in the FES scale, resulting in the inappropriate use of the Thai version of the FES
scale for assessing the balance confidence in Thai elderly who have high level of physical
function.

This study has some limitations. The internal consistency, test-retest testing,
convergent validity and floor/ceiling effect testing were performed in the elderly participants
who lived in the rural community and for those who were very active in daily activities. Future
study should cover the elderly persons who live in the city or those who are frail. Further
study may expand to other psychometric properties testing such as the predictive validity in

term of fall prediction.



CHAPTER VI
CONCLUSION

The Thai translation and cultural adaptation of the ABC scale was performed to
assess self-perceived balance confidence in Thai older adults. The psychometric properties
of the Thai version of ABC scale were established with high internal consistency of items
and excellent test retest reliability in elderly people. There was strong relationship of
convergent validity between the Thai versions of the ABC scale with the Thai version of the
FES scale. Both scales were similar in the purpose, type and construct. In addition, the Thai

version of the ABC scale had no ceiling or floor effect.
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APPENDIX A

THE ACTIVITIES-SPECIFIC BALANCE CONFIDENCE SCALE
ORIGINAL VERSION

The Activities-specific Balance Confidence (ABC) Scale*

Administration:

The ABC can be self-administered or administered via personal or telephone
interview. Larger typeset should be used for self-administration, while an enlarged version of
the rating scale on an index card will facilitate in-person interviews. Regardless of method of
administration, each respondent should be queried concerning their understanding of

instructions, and probed regarding difficulty answering specific items.

Instructions to Participants:

For each of the following, please indicate your level of confidence in doing the
activity without losing your balance or becoming unsteady from choosing one of the
percentage points on the scale form 0% to 100%. If you do not currently do the activity in

question, try and imagine how confident you would be if you had to do the activity. If you
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normally use a walking aid to do the activity or hold onto someone, rate your confidence as it
you were using these supports. If you have any questions about answering any of these

items, please ask the administrator.

Instructions for Scoring:

The ABC is an 11-point scale and ratings should consist of whole numbers (0-100)
for each item. Total the ratings (possible range = 0 — 1600) and divide by 16 to get each
subject’'s ABC score. If a subject qualifies his/her response to items #2, #9, #11, #14 or #15
(different ratings for “up” vs. “down” or “onto” vs. “off”’), solicit separate ratings and use the
lowest confidence of the two (as this will limit the entire activity, for instance the likelihood of

using the stairs.)

80% = high level of physical functioning
50-80% = moderate level of physical functioning
< 50% = low level of physical functioning
Myers AM (1998)

< 67% = older adults at risk for falling; predictive of future fall

Ladoie Y (2004)

1. Powell, LE & Myers AM. The Activities-specific Balance Confidence (ABC)
Scale. J Gerontol Med Sci 1995; 50(1): M28-34

2. Myers AM, Fletcher PC, Myers AN, Sherk W. Discriminative and evaluative
properties of the ABC Scale. J Gerontol A Biol Sci Med Sci. 1998;53:M287-M294.

3. Lajoie Y, Gallagher SP. Predicting falls within the elderly community: comparison
of postural sway, reaction time, the Berg balance scale and ABC scale for comparing fallers

and non-fallers. Arch Gerontol Geriatr. 2004;38:11-26.
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The Activities-specific Balance Confidence (ABC) Scale

For each of the following activities, please indicate your level of self-confidence by choosing

a corresponding number from the following rating scale:

0% 10 20 30 40 50 60 70 80 90 100%

no confidence completely confident

“How confident are you that you will not lose your balance or become unsteady when you...

1. ...walk around the house? ___ %

2. ...walk up or down stairs? ___ %

3. ...bend over and pick up a slipper from the front of a closet floor ___ %

4, ...reach for a small can off a shelf ateye level? ___ %

5. ...stand on your tiptoes and reach for something above your head? __ %
6. ...stand on a chair and reach for something? ____ %

7. ...sweep the floor? ___ %

8. ...walk outside the house to a car parked in the driveway? ____ %

9. ...getintooroutofacar? __ %

10. ...walk across a parking lot to the mall? ___ %

11. ...walk upordownaramp? ___ %

12. ...walk in a crowded mall where people rapidly walk past you? ___ %

13. ...are bumped into by people as you walk through the mall?_ %

14. ... step onto or off an escalator while you are holding onto a railing? ___ %
15. ... step onto or off an escalator while holding onto parcels such that you cannot
hold onto the railing? ___ %

16. ...walk outside on icy sidewalks? %



APPENDIX B

THE THAI VERSION OF THE ACTIVITIES-SPECIFIC BALANCE CONFIDENCE (ABC)
SCALE
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THE THAI VERSION OF THE FALL EFFICACY SCALE
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APPENDIX D

MINI-MENTAL STATE EXAMINATION: THAI VERSION (MMSE-THAI 2002)
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APPENDIX E

TIMED UP AND GO TEST
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- The participant should sit on a standard armchair, placing his/her back against the chair
and resting his/her arms chair’'s arms. Any assistive device used for walking should be
nearby.

- Regular footwear and customary walking aids should be used.

- The participant should walk to a line that is 3 meters (9.8 feet) away, turn around at the
line, walk back to the chair, and sit down.

- The test ends when the patient’s buttocks touch the seat.

- Patients should be instructed to use a comfortable and safe walking speed.

- A stopwatch should be used to time the time the test (in seconds).

Reference: Podsiadlo D, Richardson S. The timed "Up & Go": a test of basic functional
mobility for frail elderly persons. Journal of the American Geriatrics Society. 1991;39(2):142-
8.
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