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Index for Elderly Patients with Femoral Neck Fracture
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Background: Hip fracture is a common osteoporotic fracture that requires a specific outcome measurement tool to evaluate
functional status. The authors aimed to develop the Thai version of the Barthel Index (TVBI) and to evaluate the validity
and reliability of TVBI for assessment of elderly patients with femoral neck fracture.

Material and Method: The Barthel Index (Bl) was translated into Thai using a forward-backward translation protocol.
Fifty-three patients with low-energy femoral neck fracture were then prospectively enrolled and evaluated with TVBI, the
de Morton Mobility Index (DEMMI), the EuroQol-5D (EQ-5D), the two-minute walk test (2MWT), and the timed get-up-
and-go test (TUG) within 2 weeks after surgery. Validity of TVBI was assessed by calculating the index of item-objective
congruence and correlating TVBI scores with scores from other outcome measurements. TVBI reliability was evaluated by
measuring test-retest reliability and internal consistency.

Results: TVBI had high content validity and strong correlation with DEMMI (Spearman’s rho = 0.629; p-value <0.001), and
moderate correlation with EQ-5D utility score, EQ-5D visual analog scale, and 2MWT (Spearman s rho = 0.452, 0.313, and
0.413, respectively; p-value <0.05). Interobserver and intraobserver reliabilities of TVBI were high, with intraclass correlation
coefficients of 0.714 and 0.968, respectively. The internal consistency of TVBI was acceptable (Cronbach's alpha = 0.694).
Conclusion: TVBI yields good validity and reliability, is without floor or ceiling effects, and can be used in all patients

during early postoperative treatment after femoral neck fracture.
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Hip fracture is a common osteoporotic
fracture among the elderly and represents a major
public health concern. Elderly hip fracture results in
serious health consequences with significant mortality
and morbidity»?. Most hip fractures are treated by
surgical intervention. Although surgery for hip fracture
is relatively straightforward, less than half of hip-
fracture patients are able to regain function to pre-
injury level®, with many requiring intensive
rehabilitation during the postoperative period.
Therefore, elderly hip fracture should be regarded as
a unique condition that requires a specific outcome
measurement tool to evaluate functional status.

During the past few decades, a number of
clinical tools were developed to measure outcomes in
the elderly population. Barthel Index is one of the most
widely used questionnaires for evaluating the
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functional status of elderly patients. This index
comprises 10 questions regarding basic activities of
daily living. Although the Barthel Index was initially
developed to assess self-care of stroke patients, it was
later validated in many medical conditions, including
spinal cord injury, congestive heart failure, and
pneumonia™®. Therefore, the Barthel Index is a well-
accepted outcome measurement tool for evaluating
functional recovery in chronically ill patients and for
assessing patient self-care. Until now, the Barthel Index
had not yet been translated into Thai language and had
not yet been validated in patients with femoral neck
fracture.

The objectives of the present study were to
develop the Thai version of the Barthel Index (TVBI)
and to determine the reliability and validity of TVBI for
assessment of elderly patients with femoral neck fracture.

Material and Method

The study protocol and consent form were
approved by the Siriraj Institutional Review Board
(SIRB) and registered in the ClinicalTrials.gov
Protocol Registration and Results System (PRS)
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(NCT02512094). The authors prospectively enrolled
patients from the in-hospital orthopaedic units at
Siriraj Hospital from June 2014 to July 2015. During
the study period, 62 patients with low-energy femoral
neck fracture were screened. Patients with suspected
pathological fracture associated with major injuries
of the lower extremities, bone metabolism other than
osteoporosis, or severe cognitive and/or neurologic
impairment (e.g., dementia and Parkinson’s disease)
were excluded. Patients were evaluated by 2
independent investigators on the same day. Data
including age, gender, body mass index, Charlson
comorbidity index, type of surgery, pre-injury walking
status, and living conditions were collected and
recorded. Written informed consent was provided by
each patient.

Outcome measurement tools

Each patient was evaluated within 2 weeks
after surgical treatment for femoral neck fracture.
Functional performance was assessed by TVBI, the de
Morton Mobility Index (DEMMI), and the Thai version
of the EuroQol 5D (EQ-5D). Each patient was also
asked to perform the 2-minute walk test 2MWT) and
the timed get-up-and-go test.

Barthel Index

The Barthel Index is an ordinal scale that is
used to evaluate physical performance in activities of
daily living (ADL). It contains ten variables that
describe ADL and mobility. Each item is rated on a
scale with a given number of points assigned to each
level or ranking. Each item has a scoring range that
varies by item for a possible total score of 100. Any
verbal or physical assistance required to perform each
task is used to determine the appropriate score for each
item. A higher score indicates a greater likelihood of
the patient being independent at home after discharge
from the hospital.

Development of the Thai version of the Barthel
Index (TVBI)

The original Barthel Index was translated
into Thai language using a forward-backward
translation protocol according to linguistic validation
guidelines”. This process involved two translations
of the Barthel Index from English to Thai, one each
by a professional English translator and a physician.
The two translations were then discussed and modified
into one version. The backward translation from Thai
into English was made by a local professional translator
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who had no access to the original Barthel Index. The
backward version was compared to the original English
Barthel Index to identify any misunderstandings,
mistranslations, or inaccuracies in the intermediary
forward version of the questionnaire. This process
resulted in changes to the first version and the
development of the second version. Next, a group of
experts in fragility hip fracture that consisted of 2
orthopaedic surgeons, 1 orthopaedic chief resident, 1
research methodologist, and 1 fracture liaison service
nurse were asked to evaluate the content validity of
TVBI. Each expert rated each item on the TVBI
according to how well that item does or does not
address or achieve the established objective. Each item
was given a score of either 1 (agree), 0 (unsure/
unclear), or -1 (disagree). The index of item-objective
congruence for each item was calculated using the
average score of all experts for that questionnaire
item®. The last step of the translation protocol
involved exposing patients to the TVBI for purposes
of evaluating understandability.

de Morton Mobility Index

The de Morton Mobility Index (DEMMI) is
a clinical tool that is used to evaluate level of patient
mobility®. DEMMI has been validated among patients
in rehabilitation following hip fracture'” and is freely
available by download from www.demmi.org.au.
DEMMI is administered to measure physical
performance and consists of 15 items, including three
bed, three chair, four static balance, two walking, and
three dynamic balance items. Each mobility item is
measured on a two (able/unable) or three (able/partial/
unable) point scale. The sum score (ranging from 0-58)
is then converted to an interval score (ranging from
0-100), with 0 representing poor mobility and 100
indicating high level of independent mobility.

EuroQol

The EQ-5D is a questionnaire used in clinical
practice and research that is self-completed by
respondents. This clinical tool is a reliable and valid
instrument for assessing health-related quality of life
of elderly patients with a femoral neck fracture!?
that has been translated into Thai language!'?. EQ-5D
is composed of 2 parts: EQ-5D-5L utility score (EQ-
US) and EQ visual analogue scale (EQ-VAS). The first
part (EQ-US) contains 5 questions that elicit information
about patient mobility, self-care, daily activities, pain/
discomfort, and anxiety/depression dimensions. Each
dimension is rated on a 5-point Likert scale (no
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problems, slight problems, moderate problems, severe
problems, and extreme problems), resulting in a utility
score that ranges from -1 (minimum) to 1 (maximum)?.
The second part (EQ-VAS) is a self-evaluated scale in
which patients are asked to score their health status on
a visual analog scale (VAS) that ranges from
0 (worst possible health status) to 100 (best possible
health status).

Two-minute walk test 2MWT)

Patients were asked to walk up and down
a designated corridor for two minutes. Patients were
instructed to walk at their normal pace and to turn
around at the ends of the corridor without stopping™?.
They were allowed to rest, if required, with rest periods
being included in the timing. Results were recorded as
total distance walked in meters.

Timed get-up-and-go test (TUG test)

Patients were instructed to rise from a high-
seated chair, walk at a safe and comfortable pace to a
mark three meters away, and return to a sitting position
with their backs against the chair"?. Patients were
permitted to use their arms when rising from and
returning to a seated position. A stopwatch was used
to measure the time used to complete this activity (to
the nearest one tenth of a second). Patients were asked
to perform this task three times, with the average time
calculated and recorded.

Data analysis

Data analyses were performed using SPSS
Statistics version 16 (SPSS, Inc., Chicago, IL, USA).
Kolmogorov-Smirnov test was used to assess the
distribution of data. Content validity was determined
using the index of item-objective congruence.
Construct validity was evaluated by comparing TVBI
scores with scores from DEMMI, EQ-US, EQ-VAS,
2MWT, and TUG test. Construct validity was determined
by calculating Spearman’s correlation coefficient.
Correlation coefficients of 0.1 to 0.3 were considered
weak; 0.3 to 0.6, moderate; and >0.6, strong!'®.

To determine test-retest (intraobserver)
reliability, all patients were evaluated with TVBI and
re-evaluated with TVBI 7-days later by the same
examiner while still admitted in the hospital. To
determine interobserver reliability, TVBI was tested
twice by 2 examiners at a different time point on the
same day. Interobserver and intraobserver reliabilities
were analyzed using intraclass correlation coefficient.
Reliability of TVBI was also tested by determining
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Cronbach’s alpha as a measure of internal consistency.
A Cronbach’s alpha within the range of 0.7 to 0.9 was
considered acceptable!'”. In addition, the distribution
of scores was calculated to evaluate for ceiling and
floor effects. A ceiling or floor effect was considered
to exist if >15% of subjects achieved the lowest or
highest possible score!'”.

Results

Sixty-two patients were screened during the
study period. Nine patients were excluded, as follows:
3 patients with pathological fracture, 1 patient with
other major extremity injuries, and 5 patients with
severe cognitive impairment. Accordingly, 53 patients
were enrolled in the present study. Mean age of study
participants was 77.3 years, with most subjects being
female (81.1%) (Table 1). Thirty-seven patients
(69.8%) had Charlson comorbidity index >1. Forty-
four patients (83%) had cementless bipolar
hemiarthroplasty, 7 patients (13.2%) had cemented
bipolar hemiarthroplasty, and 2 patients (3.8%)
received multiple screw fixation. Before fracture, 35
patients (66.0%) walked without gait aid and the
majority (98.1%) lived independently at home.

Baseline outcome measurement scores were
shown in Table 2. TVBI scores were normally
distributed (Kolmogorov-Smirnov test, p = 0.077),
while other outcome measurement scores were not
normally distributed (Komogorov-Smirnov test,
p<0.01). For the 2MWT and TUG tests, scores were
not obtained from 13 participants. Three patients were
unable to perform the requested tasks and 10 patients
were discharged before the tests could be administered
due to a lack of investigators. TVBI demonstrated no
floor or ceiling effect (Fig. 1).

All 10 items on the TVBI had good content
validity. Four items (feeding, personal toilet, bowel
control, and bladder control) had index of item-
objective congruence of 0.8, while the rest of the
variables had index of item-objective congruence of
1.0. Construct validity was shown in Table 3. TVBI
was strongly correlated with DEMMI (Spearman’s
rho = 0.629). Moderate correlations were identified
between TVBI and EQ-US, EQ-VAS, and 2MWT
(Spearman’s rho ranged from 0.313 to 0.452). The test
for association between TVBI and TUG test resulted
in a negative value (-0.311), which means that an
increase in TVBI score is associated with less time
used to perform the TUG test. The correlation between
TVBI and TUG test, however, was not statistically
significant (p = 0.065).
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Table 1. Patient demographic and clinical data

Clinical variables Total (n=53)
Age* (years) 77.3£8.1
Female patients 43 (81.1%)
Body mass index* (kg/m?) 23.44+4.8
Charlson comorbidity index
-0 16 (30.2%)
-1-2 30 (56.6%)
->3 7 (13.2%)
Type of surgery
- Multiple screw fixation 2 (3.8%)
- Cemented bipolar hemiarthroplasty 7 (13.2%)
- Cementless bipolar hemiarthroplasty 44 (83.0%)
Walking status before fracture
- No assisting device 35 (66.0%)
- Cane 10 (18.9%)
- Walker 8 (15.1%)
- Wheelchair 0 (0%)
Living independently before fracture 52 (98.1%)

*Data presented as mean+standard deviation

Table 2. Patient baseline scores

Outcome measurement tool Meanztstandard deviation Median (interquartile range)
Thai version of the Barthel Index (n = 53) 43.0£14.4 45 (35-50)

de Morton Mobility Index (n = 53) 25.9+8.3 27 (22-31.5)
EQ-5D-5L utility score (n = 53) 0.40+0.25 0.40 (0.20-0.51)
EQ visual analogue scale (n = 53) 54.3£18.0 50 (50-70)
Two-minute walk test (meters) (n = 40) 11.8+8.5 10.5 (4.5-16.5)
Timed get-up-and-go test (seconds) (n = 40) 3.5+40.2 60.4 (50.1-94.6)

Table 3. Construct validity of Thai version of the Barthel Index relative to other outcome measurement tools

Outcome measurement tool Rho (p) value Thai version of the Barthel Index p-value
95% CI

de Morton Mobility Index 0.629 0.432-0.769 <0.001

EQ-5D-5L utility score 0.452 0.207-0.643 0.001

EQ visual analogue scale 0.313 0.046-0.537 0.023

Two-minute walk test 0.413 0.112-0.644 0.009

Timed get-up-and-go test -0.311 -0.580-0.020 0.065

Abbreviations: p value = Spearman’s correlation coefficient; 95% CI = 95% confidence interval
p-value<0.05 indicates statistical significance
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Table 4. Reliability of the Thai version of the Barthel Index

Thai version of the Barthel Index

Interobserver reliability Intraobserver reliability

Feeding 0.538 0.793
Moving from wheelchair to bed and return 0.487 0.827
Personal toilet 0.606 0.797
Getting on and off toilet 0.419 0.824
Self-bathing 0.249 0.653
Ability to walk 0.214 0.975
Stair climbing 0.131 1.000
Dressing 0.469 0.779
Controlling bowels (Bowel control) 0.401 0.906
Controlling bladder (Bladder control) 0.774 0.951
Total score 0.714 0.968

107

Frequency (N)

40
TVBI score

Fig. 1 Histogram showing Thai version of the Barthel Index
(TVBI) score distribution.

Reliability of TVBI was presented in Table
4. Interobserver and intraobserver reliabilities of TVBI
score were high, with intraclass correlation coefficients
of 0.714 and 0.968, respectively. Internal consistency
of TVBI, as evaluated by Cronbach’s alpha, was 0.694.

Discussion

Health-related quality of life evaluation has
become an important aspect of orthopaedic functional
outcome assessment. Barthel Index is an outcome
measurement tool that evaluates independence in
activities of daily living, including patient mobility
skills. Barthel Index has been used to assess functional
outcomes in many chronic medical conditions“*®. In
the current study, Barthel Index was translated into
Thai language and was validated for the first time in a
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group of patients with femoral neck fracture. The authors
consider the distinctiveness of validating TVBI in this
group of patients to be the strength of the present study.

The results suggest that TVBI is a reliable and
valid indicator for assessing functional disability in
patients with femoral neck fracture. Reliability of the
instrument was demonstrated by an acceptable
Cronbach’s alpha score of 0.694, which was very close
to reaching the widely recommended level of 0.7(819),
Although intraobserver reliability of each item of the
TVBI was high (0.653-1.0), interobserver reliability
showed a wide range of intraclass correlation
coefficients that ranged from 0.131 to 0.774. An item
that assesses ability to climb up and down stairs was
the only item that failed to meet the minimum
recommended item-total correlation of 0.2¢%. This
indicated a lack of relevance regarding this ability in
the patient population. Low interobserver reliability of
this item can be explained by patient misunderstanding
regarding how to perform this task. Some patients think
that they can achieve this function if they can climb
up and down only a few steps of stairs, while others
may perceive that it is essential to be able to climb up
and down a flight of stairs in order to achieve this task.
Further clarification of this item by perhaps changing
the item description to “the ability to walk up
and down a flight of stairs” may reduce patient
misunderstanding and, thus, improve interobserver
reliability for this item.

Validity for the TVBI instrument is supported
by high content validity and highly significant
correlations with DEMMI, EQ-US, EQ-VAS, and
2MWT. There was a strong correlation between TVBI
and DEMMI score, which supported the validity of
TVBI as a method for evaluating mobility status in hip
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fracture patients. The results were similar to previous
investigation, which showed a high correlation between
Barthel Index and DEMMI (Spearman’s p = 0.6; 95%
CI: 0.46 to 0.71)19, In comparison to 2MWT, TUG,
and DEMMI, an advantage of Barthel Index is that it
includes other important dimensions that reflect the
patient’s overall functional status other than only
mobility skill and walking. In addition, Barthel Index
is easy to use and has been validated for use in
telephone interview®" or as a postal self-reported
questionnaire®. The fact that Barthel Index is easy
to administer is an important aspect of this instrument,
since it allows for a large-scale data collection and it
can be used to monitor functional recovery in
longitudinal assessment of this condition.

The results from the present study revealed
no significant association between TVBI and TUG test.
Each of these two tests is likely better suited to the
assessment of different clinical features and skills. For
the TUG test, patient agility, body habitus, and the
ability to quickly establish balance are important
factors for accomplishing assessment tasks. As such,
this assessment tool may require a higher level of skill,
which may not be appropriate for use as an outcome
measurement tool for baseline monitoring in femoral
neck fracture patients.

There were some limitations that need to be
mentioned. First, the postoperative results were
obtained within an abbreviated 2-week period after
surgical treatment for femoral neck fracture. Validation
of TVBI in femoral neck fracture patients should be
undertaken in a longitudinal study in order to provide
an opportunity to evaluate predictive validity,
responsiveness, and sensitivity to change. Second, the
presented results can only be generalized to patients
with femoral neck fracture. Another defect was
that these results cannot be generalized to patients
with other types of hip fracture (intertrochanteric and
subtrochanteric fractures) and cannot be generalized
to patients who do not receive surgical treatment after
hip fracture.

Conclusion

There are many advantages to employing
a standardized approach to functional assessment
across clinical settings and among healthcare
professionals. The present study validated the Thai
version of the Barthel Index as a method for accurately
measuring functional status in patients with femoral
neck fracture. TVBI provides good validity and
reliability after translation, is without floor or
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ceiling effects, and can be measured in all patients
during early postoperative treatment after femoral neck
fracture.
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What is already known on this topic?

Hip fracture is a common osteoporotic
fracture most often occurs among elderly patients.
Surgery is the mainstay of treatment. However, less
than half of patients are able to regain pre-injury
functional status. This added vulnerability necessitates
the development and use of a specific clinical outcome
measurement tool to evaluate their functional status.
Barthel Index is a simple and widely used questionnaire
for the assessment of functional status in elderly
patients. Although Barthel Index was initially
developed to assess stroke patients, it was later
validated for other conditions, such as spinal cord
injury, congestive heart failure, and pneumonia.

What this study adds?

The Barthel Index was translated into Thai
language according to accepted linguistic validation
protocol. The present study is the first investigation to
validate the Thai version of the Barthel Index in hip
fracture patients. The Thai version of the Barthel Index
provides good validity and reliability and can be used
as an outcome measurement tool to assess postoperative
functional recovery in elderly patients with femoral
neck fracture.

Acknowledgement

The authors gratefully acknowledge Ms.
Wachirapan Narktang of the Division of Research,
Department of Orthopaedic Surgery, Faculty
of Medicine Siriraj Hospital, Mahidol University
for assistance with data collection and statistical
analysis.

Potential conflict of interest
None.

J Med Assoc Thai Vol. 100 No.5 2017



References

1.

10.

Center JR, Nguyen TV, Schneider D, Sambrook
PN, Eisman JA. Mortality after all major types of
osteoporotic fracture in men and women: an
observational study. Lancet 1999; 353: 878-82.
Keene GS, Parker MJ, Pryor GA. Mortality and
morbidity after hip fractures. BMJ 1993; 307:
1248-50.

Scaf-Klomp W, van Sonderen E, Sanderman R,
Ormel J, Kempen GI. Recovery of physical
function after limb injuries in independent older
people living at home. Age Ageing 2001; 30:
213-9.

Post MW, van Asbeck FW, van Dijk AJ, Schrijvers
AlJ. Dutch interview version of the Barthel Index
evaluated in patients with spinal cord injuries. Ned
Tijdschr Geneeskd 1995; 139: 1376-80.
Martin-Sanchez FJ, Gil V, Llorens P, Herrero P,
Jacob J, Fernandez C, et al. Barthel Index-
Enhanced Feedback for Effective Cardiac
Treatment (BI-EFFECT) Study: contribution of
the Barthel Index to the Heart Failure Risk Scoring
System model in elderly adults with acute heart
failure in the emergency department. J Am Geriatr
Soc 2012; 60: 493-8.

Murcia J, Llorens P, Sanchez-Paya J, Reus S, Boix
V, Merino E, et al. Functional status determined
by Barthel Index predicts community acquired
pneumonia mortality in general population.
J Infect 2010; 61: 458-64.

Wild D, Grove A, Martin M, Eremenco S, McElroy
S, Verjee-Lorenz A, et al. Principles of Good
Practice for the Translation and Cultural Adaptation
Process for Patient-Reported Outcomes (PRO)
Measures: report of the ISPOR Task Force for
Translation and Cultural Adaptation. Value Health
2005; 8: 94-104.

Rovinelli RJ, Hambleton RK. On the use of
content specialists in the assessment of criterion-
referenced test item validity. Dutch J Educ Res
1977; 2: 49-60.

de Morton NA, Davidson M, Keating JL. The de
Morton Mobility Index (DEMMI): an essential
health index for an ageing world. Health Qual Life
Outcomes 2008; 6: 63.

de Morton NA, Harding KE, Taylor NF, Harrison
G. Validity of the de Morton Mobility Index
(DEMMI) for measuring the mobility of patients
with hip fracture during rehabilitation. Disabil
Rehabil 2013; 35: 325-33.

J Med Assoc Thai Vol. 100 No. 5 2017

I1.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

Tidermark J, Bergstrom G. Responsiveness of the
EuroQol (EQ-5D) and the Nottingham Health
Profile (NHP) in elderly patients with femoral neck
fractures. Qual Life Res 2007; 16: 321-30.
Kimman M, Vathesatogkit P, Woodward M, Tai
ES, Thumboo J, Yamwong S, et al. Validity of the
Thai EQ-5D in an occupational population in
Thailand. Qual Life Res 2013; 22: 1499-506.
Pattanaphesaj J. Health-related quality of life
measure (EQ-5D-5L): measurement property
testing and its preference-based score in Thai
population [Doctoral dissertation]. Bangkok:
Mabhidol University; 2014.

Connelly DM, Thomas BK, Cliffe SJ, Perry WM,
Smith RE. Clinical utility of the 2-minute walk
test for older adults living in long-term care.
Physiother Can 2009; 61: 78-87.

Podsiadlo D, Richardson S. The timed “Up & Go™:
a test of basic functional mobility for frail elderly
persons. J Am Geriatr Soc 1991; 39: 142-8.

. Chan YH. Biostatistics 104: correlational analysis.

Singapore Med J 2003; 44: 614-9.

Terwee CB, Bot SD, de Boer MR, van der Windt
DA, Knol DL, Dekker J, et al. Quality criteria were
proposed for measurement properties of health
status questionnaires. J Clin Epidemiol 2007; 60:
34-42.

Aaronson N, Alonso J, Burnam A, Lohr KN,
Patrick DL, Perrin E, et al. Assessing health status
and quality-of-life instruments: attributes and
review criteria. Qual Life Res 2002; 11: 193-205.
Nunnally JC, Bernstein IH. The assessment of
reliability. In: Nunnally JC, editor. Psychometric
Theory. 3rd ed. New York: McGraw-Hill; 1994:
248-92.

Streiner DL, Norman GR. Selecting the items. In:
Streiner DL, Norman GR, editors. Health
measurement scales: a practical guide to their
development and use. Oxford: Oxford University
Press; 1995: 54-68.

Della Pietra GL, Savio K, Oddone E, Reggiani M,
Monaco F, Leone MA. Validity and reliability of
the Barthel index administered by telephone.
Stroke 2011; 42: 2077-9.

Sutton CJ, Watkins CL, Cook N, Leathley MJ,
McAdam J, Dey P. Postal and face-to-face
administration of stroke outcome measures: can
mixed modes be used? Stroke 2013; 44: 217-9.

545



v 1} 4" = ) G2 o 7 VI d’d L
ANNGAABILasAINUITReVe UYL szisiy Barthel Index avumwnlng dnisvrithegeengniinszanneasInatin
Yaiy samilscansns, assans 913aTIssan, erda gum:ﬁ'umf

Q (%4 4 s I~ s d’ 2 o I~ 4 =) 4’ A o 4! 5] o
uvas: nszgndeazlnavnidlunszaninninlsanssaanguinylaves uazvuludeaiiniesioIANadalnuT NI
lumsilszidiuaussammmsvin paciivedinguszasiiozviannuyuyszdiu Barthel Index (fumnIneuaz1sziiu
AImgNABIUazA NI AoV IV s (lY Barthel Index avumwngdmsuldlumsiszdiugthegeargisinszan
paaslwavin
Jaquasisms: uvvilszidu Barthel Index lasumsudadlumwenInglaemslénszyiumsurlaliuazusandy fihe
d’d ar A 4’ 1} o Y 2 14 2/ Yo a 4 a
ninszanneazlnavinainaduasien usuusgnuau 53 nelansmuvylinehuas lasumssadumguuuysziu
Barthel Index a1iumu1lng, de Morton Mobility Index (DEMMI), EuroQol-5D (EQ-5D), two-minute walk test
CMWT) uwae timed get-up-and-go test (TUG) meluszgziar 2 davinasnndn mmgnﬁawamyuﬂmﬁu
Barthel Index avumwiIngdszdiulannmsaoameavianuduiusssnindemawdyinguszasduazmemany
oy - . . d 4 o A , o a
duriussenInazuuuve Yyl Barthel Index avumwnInedvazuuuninniosiodanadu 9 Anuuuseneved

] 14
wpvsidds Barthel Index aviumwnIngdszidulaoninmsinaanuinyenenainisnaaays (test-retest reliability)
uasmsmannuaennaeanel (internal consistency)
= S o ~ P & ~ o o 1 o
Wamsfny1: uvyysziiiy Barthel Index avummlngidnnugndedmuiilemgauasinnuduiusesannfuuyy
Uszidu DEMMI (Tngiia Spearman’s rho vmiw 0.629; p-value<0.001) uasiinnuduviusizauihunaay EQ-5D
utility score, EQ-5D visual analog scale uaz 2MWT (Iagdia1 Spearman’s rhotmay 0.452, 0.313 uas 0.413
. e e , . o e
MuaAy; p-value<0.05) ANNUNYeNaszNINYAAA (interobserver reliability) uazanuunvenemeluynna
(intraobserver reliability) Yoauvyilssiiiu Barthel Index mfumyﬂwa@fﬂumm%gd Tnedia intraclass correlation
coefficients iy 0.714 uaz 0.968 mwady due internal consistency aglunamineessyld (Cronbach’s
alpha 1may 0.694)
agu: uvvilszdiu Barthel Index avumnInedinnugndeauasanuingedeadlunasing laed iiin1az floor uaz
ceiling effect wazdaansalslanvgthennneluszezusnndimsadninelsanszanaeazlnnyin

546 J Med Assoc Thai Vol. 100 No.5 2017



Appendix a¥HIN5L5a

avuMp lneg Soifssii

fonssu ATUUY
mssulszmueims
0 liansaildies
5 festigmastnaszniemssulszmuems wu emaelumsdaiuens vise dedliermsviianiay
10 annsarldiies
%
msennn
0 'liansaildies
5 annsarldies
» .
MITNNANUAZDIAVDITIMY
0 fetaoman
5 ensarnlaies wu s wikg wlsaiu Tnumna
-
MIUAIAI
0 'liansaildies
vy 4 o
5 ensanlathadsznansmilsvesmsuaadniu
cuy 2 = . - 4 v o
10 annsarldeaianun (udimandanszan 3a3) mawensoadh (iudu)
.
y
M3NAURIN5E
)
0 ndugamszhilfiaeviedosdiugrnssihulszi
- g y
5 fgavnszdanaduunis
10 annsamuaumstudisganszla
z
msnautfaans
Y
0 nautfaanzlilfiaevsedadldmomuiiaanzaasanm
- I z
5 diffaansidanailumnanis
10 annsamuvgumstumeianizla
msl¥ladumSednlasn
.
0 doshewmdenndunou
Y 4w cuy v
5 featiomastng udannsavhlfedlunduneu
cny : v a ¥y oo
10 annsarldearianun (lauazgnainladin viiedalasnaeauazldidein Wanhanuazen)
- Mo v X o da
msdeuded (msannndesllfamasuazndviniiiies)
0 vhealdld waghisnsadanssiala
5 aumaldlagfesdidaua 12 Au Prewdesdunaudaunsatimseinla
10 dunsanili wddeserdeanusiemdeidniiosnndaua
15 a@nsoldies
A %
MItAUDUNUTIY
) R - .
0 himwnsaduouiunuld vie@uladesni 46 was
) X . v o 4 4y “ . Y
5 imnsaduuuiunuld waenansaldsadvlumsiadeuiisisauweaiiuszozmannni 46 wasld
S X Y Ay L
10 annsaduuuiunulfinand 46 wns Taelidquasiomde
Y .
15 annsaduuuniunulinanh 46 wes Tavonlivielilfiniestongaduild
g o
mstuasiiila
0 'hiansaildies
5 fesdeanutiomdenndguarsegunacitiongaiu
10 annsarliies
AZUUUIIN (0-100) © oo
J Med Assoc Thai Vol. 100 No. 5 2017 547



a v A g
LL‘N'JTH\?ﬂ'Ii‘]J‘JZ tHUABUVITLDA

1. azuuudsindisanrsdsziunndandiheildesduvaziu Wilsduiindandihonen’la
2. yolszasdndnvesdsiivndiza Aotedaszauanudnsalumssiemdenuoavasiihe wu deqldzy
] - ] G Vo o o k4 G % Vo 1 -~ k% T =
ANNFIBMaRBIIAMIMevIe laumuuzihanndaua vsedesldasuanumemasinaiheziivanala g
Aoy
a q‘ Y U ] $4 9/4' Y A 1 YV z 1 o Aa :I’

3. mannsaulandihezaesegmeldmsaivanqualagion Waediihenetuhiansamnfnssuiu

Tadeaued

=

4. madszidiuanuannsalumamnionssudag veadthe asdszdiunndeyanangand widilaeialy
¥

k4 [ 1 % 2 A‘ a A 9 2 s 2
Joyadendn aunsamldannmsdevmudihe ey and vseRquadihe uddeyannmsdunadibe
o Aa 1 o o a ] @ ] I~ Vv % 1 o I % Y Y o Aa 3
mAnssnde g Tagasaianuddanuiy edlsimudiiudeyalidniudedvidihemasnssutiug
v Y ¥ AE v w
Tgnnada Metluivinsaanavediivdeyaes

5. Tagly deyanganssundtheannsailamely 24-48 3lus deumadsziiiuianuddey udlunsainain
Yoyadandnngtheannsailamely 24-48 $alus ke glszduaninsoliveyaniiheomerililugs

4 L gy

szoznmmnuniule

6. magtheanmnsnhanssuda g lddeauesnaniiesas 50 veamsmhanssuiiy q TWlszidiuanuamnse

Vv

Tumsrhfansuiiy g veaditheegluszauihunaa

A o Y

7. ditheaddiasesiiotrslumsinanssndie g nfdedeamsdszdiunialifla

v a
(S HBAFRANGE

Mahoney FI, Barthel D. “Functional evaluation: the Barthel index.” Maryland State Medical Journal. 1965;
14:56-61. Used with permission.

Loewen SC, Anderson BA. “Predictors of stroke outcome using objective measurement scales.” Stroke. 1990;
21:78-81.

Gresham GE, Phillips TF, Labi ML. “ADL status in stroke: relative merits of three standard indexes.”
Arch Phys Med Rehabil. 1980;61:355-358.

Collin C, Wade DT, Davies S, Horne V. “The Barthel ADL Index: a reliability study.” Int Disability
Study. 1988;10:61-63.

548 J Med Assoc Thai Vol. 100 No.5 2017



