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Study design:
Objectives:

Cross-sectional study.

(1) To examine whether the Klein—Bell ADL Scale (K—B Scale) discriminates

cervical spinal cord injury (SCI) patients in daily activities and to explore its applicability in this
group of patients. (2) To examine the association between basic ADL and upper extremity
function. (3) To investigate if grip ability can be discerned in the scale.

Setting:
Methods:

Spinal Cord Injury Unit, Sahlgrenska University Hospital, Goteborg, Sweden.
Fifty-five patients with cervical SCI with no prior reconstructive hand surgery were

included in the study. Analyses of the patient’s independence were made according to the K-B
Scale. Three additional analyses were carried out, the first examined whether the use of assistive
devices and house and car adaptations influenced independence. The last two used different
approaches to investigate whether arm and grip function could be detected in the K—B scale.
Results: Raw score in the K—B Scale can discriminate for independence in daily activities but
the scale’s weight scheme does not function for cervical SCI patients. Assistive devices and car
and house adaptations can compensate for dependence in daily activities. Lack of grip function
decreases the patient’s ability to become independent. Diagnosis-related activities cannot be
assessed in all items.

Conclusion: The K-B Scale’s raw score was useful assessing daily activities in cervical SCI
patients. Its reliability in conjunction with arm and grip function in patients with cervical SCI

has yet to be proven.
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Introduction

A spinal cord injury (SCI) instantly changes a person’s
life forever.! The consequences of the injury are reflected
in the extent of loss of motor and sensory function and
the resulting inability to perform activities of daily living
(ADL).? For an individual with a SCI affecting the
cervical level even the most basic ADL tasks becomes a
challenge. It can render the individual dependent upon
assistance in many areas of daily living.' Important
prerequisites for ADL are upper extremity function®’
and physical capacity.® Other important factors are
age, gender, body mass,’ physical fitness,”"® motivation,
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psychosocial status, medical complications® and socio-
cultural background.” Earlier studies™'® have shown
that preserved motor level can predict the ability of
patients with cervical SCI to become independent in
ADL. The International Classification of Functioning,
Disability and Health (ICF) provides an interactive
framework, wherein body functions and structures,
activities and participation, environmental and personal
components are related and influence one another.!!
The ICF can be used as a reference for already existing
outcome measurements to provide a clear picture of
which health domains that are addressed by the different
measurements. '

Reconstructive arm and hand surgery has the
potential to improve both passive and active function
in the arm and hand in patients with cervical SCI.'*!'*
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The basis for treatment is the patient’s needs and
desires as well as the remaining motor and sensory
functions in the upper extremities, with no restrictions
related to age or time since injury.'” Even though
hand function is of the utmost importance for indepen-
dence in ADL, the evaluation of reconstructive hand
surgery has hitherto been focused more on assessing
function than activity.'®!'” Today there are no
generally accepted ways to measure the improvement
of hand function and ADL in connection with
reconstructive hand surgery.'® The diagnose-specific
outcome measurement Quadriplegia index of Function
(QIF)" existed at the time of the study. However,
the QIF’s activities are not divided into parts and can
therefore not be used to assess independence in daily
activities in detail.

For this study, we were interested in an appropriate
instrument with relevant components of activities that
could discriminate the patient’s levels of independence in
carrying out basic ADL in connection with reconstruc-
tive hand surgery. The Klein—Bell ADL Scale (K-B
Scale)?®?! is a generic instrument that can be applied in
persons with or without disability and is constructed to
measure basic ADL in detail. The activities are divided
into essential components (items) and each component
is scored se?arately. Previous studies demonstrated
reliability?' > and validity*'*>® as well as sensitivity
toward small changes in ADL.**** However, in earlier
studies the SCI patients level of injury either remain
unclear®' or include few cervical SCI patients.”® It is
therefore important to investigate if the K—B Scale is an
appropriate instrument to measure basic ADL in
patients with cervical SCI.

The aims of this study were to examine whether the
K-B Scale as a generic instrument can discriminate
between patients with cervical SCI and to explore the
applicability of the scale among the same group.
Furthermore, the purpose was to examine the associa-
tion between basic ADL and upper extremity function
and finally to investigate if grip ability can be discerned
in the scale.

Methods

This study used a cross-sectional approach and is part of
an ongoing intervention study. Only data preceding the
intervention were used in the present paper. The patients
were asked to participate in the study during their first
visit to the Hand Team at the Spinal Cord Injury Unit
(SCI Unit) at Sahlgrenska University Hospital, Gote-
borg, Sweden. The patients included in this study met
the following criteria: (a) traumatic SCI or acute
vascular injury in the cervical level of the spinal cord,
(b) no prior reconstructive hand surgery before Septem-
ber 1994. The data were collected from September 1994
to November 2003 and no patient declined participation
in the interviews preceding the arm/hand surgery in the
study.

Spinal Cord

Patients

A total of 55 patients with cervical SCI were included in
the study, 43 (78%) men and 12 (22%) women (mean
age 39 years, range 18—72 years). The duration from the
time of injury was 1-37 years (mean 5.5 years). Thirty-
one patients lived together with partners, 18 were single
and six lived together with their parents. Forty-nine
patients used wheelchairs, four were ambulatory and
two used wheelchairs part-time and were part-time
ambulatory.

Test of motor function was measured with the manual
muscle test (MMT) using Medical Research Council
(MRC)*® grades from 0 to 5 in the upper extremities
from the trapezius to the intrinsic muscles (20 muscles)
according to Ejeskar.!> The maximum sum score for
upper extremity motor score (UEMS)'® is 100 points in
each arm, that is, 200 points for both arms together.?®

The American Spinal Injury Association (ASIA)?
motor level and motor score was derived from the MMT
test. The patient’s motor level ranged from no motor
function to full motor function (C4 to C8) in both the
right and left arm and hand according to ASIA. The
ASTA motor levels showed that 33 patients (60%) were
found to have the same motor level in both arms,
whereas 20 patients (36%) showed an asymmetric
pattern. Two patients (2%) were not included due to
lack of data in the MMT test (Table 1). The ASIA
motor score ranged between 2 and 20 points in the right
hand and between 0 and 20 points in the left hand
(Figure 1).

Sensory function was measured using two-point
discrimination (2PD) on the palmar aspect of the distal
phalanx of all fingers. The threshold <10mm is known
to be a valid measure of useful finger proprioception and
when present the hand can be used for afferent control
of grip function according to Moberg.?” The 2PD values
for the thumb, middle finger and little finger was
translated to sensory level according to ASIA.> As only
C6, C7 and C8 dermatomes were used for sensory
testing, it is not possible to give an accurate ASIA
grading of the degree of injury.

Nine patients (16%) lacked sensation in all fingers
in both right and left hand, 10 patients (18%) had
remaining sensation on C6 level in one hand, 13 patients

Table 1 ASIA motor level divided into right hand and left
hand (n=53)

Left hand
c4 C5 C6 C7 C8 >C8 NT
Right hand
C4 1
C5 5 6
C6 1 3 13 2
C7 1 1 12 2 1
C8 1 2 1
>C8 1
NT
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Figure 1 The ASIA motor score from C5 to C8 in right arm
and left arm (maximum of 20 points per arm) (n=153)

(24%) had sensory function on C6 level in both right
and left hand, 13 patients (24%) had sensory function in
both hands from C6 to C8 level and eight patients (15%)
had full sensation in both hands. In two patients (2%),
the 2PD test was not performed in one hand. The hand
surgeons were responsible for the MMT test and the
2PD test. A specialist in neurology classified the patients
according to the ASIA motor level and ASIA sensory
level. The data were derived from the MMT test and the
2PD test.

Measurements

The K-B Scale’®?! can measure patient’s level of
independence in basic ADL with a raw score or with a
weight score in 170 items.?>*' The items in the scale are
divided into six dimensions: dressing, elimination,
mobility, bathing and hygiene, eating and emergency
telephone use.

The items in the K-B Scale were linked®® in the
present study to the ICF to investigate which health
domains were covered in the scale. The majority of items
(162 items) measure ADL (dressing, bladder and bowel
management, mobility, hygiene, eating and drinking and
using the telephone), whereas eight items measure body
function (bladder and bowel emptying, bladder and
bowel incontinence, chewing and swallowing food,
swallowing liquids, verbalizing telephone messages).

Klein and Bell**?! developed a weight scheme under
the assumption that some items are more difficult, time
consuming etc than others. Each item was rated in an
empirical manner on a five-point scale with four
criteria’s: ‘1. How difficult is it for average able-bodied
persons? 2. How difficult is it for the average able-
bodied person to perform this activity for someone else
(to provide maximum assistance)? 3. How much time
does it take to perform this activity? 4. How injurious to
one’s health would it be if the activity could not be
performed?” (Klein and Bell,?! pp 336). A mean rating
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was obtain for each rater and frequency distribution was
calculated for each item and the items were thereafter
given a weight score from 1 to 3, where weight 3 is given
to the most complex items.”>?' The weights 1, 2 and 3
from the original construction will be used in the
analysis. The weights will be referred to as simple,
average complex and complex, respectively.’® Eleven
items in the K—B Scale lack individual weight score in
the weight scheme.?® For this reason, only 159 items
were included in the analysis of the weight scheme. The
159 items in the weight scheme are divided into 29
simple items, 108 average complex items and 22 complex
items. !

The K-B scale has been translated into Swedish®® and
was validated in three studies.*® *? In the present study,
the assessment of patient’s level of independence in basic
ADL was made via a semistructured interview con-
ducted by the first author. The K—B Scale was presented
verbally to the patient before the interview. All inter-
views were conducted at the SCI Unit. The patients in
this study were asked what they in fact do or carry out
on a regular basis to assess the actual activity level in the
person’s real life surroundings. Diagnosis-specific ques-
tions were used to verify uncertain answers during the
interview and to include more information, such as on
the use of assistive devices and car and house adapta-
tions. The dichotomized categories of independent with
or without assistive devices (three points) and dependent
with verbal or physical assistance (0 point)*>?' in each
item were used to analyze the patients’ independence.
Gender-specific items for the opposite gender and
diagnose-specific items were registered as not applicable
items. )

A data program called the ADL diagram“*® was
developed to compile the raw score to recommendations
in the K-B Scale manual.*>*"** The analyses made with
the ADL diagram® show each item per patient and raw
sum score in 170 items. A patient who carries out an
item independently receives a raw score of three points;
if he/she is unable to carry out the item, a raw score of
zero points is given. The raw sum score in the K—B Scale
range from 0 (dependence) to 510 points (indepen-
dence).?

Statistical methods

Spearman’s rank correlation test was used to statistically
analyze raw sum score in the K-B Scale and UEMS in
both arms for the patients in order to detect whether a
relationship existed between independence in ADL and
upper extremities function. Spearman’s rank correlation
test was also used to statistically analyze raw sum score
in the K-B Scale and the sensory function in number of
fingers with <10 mm in the 2PD test to detect whether a
relationship existed between independence in ADL and
sensory function in the hands. The correlation coeffi-
cients is interpreted according to Munro* as 0.00-0.25:
little if any correlation; 0.26-0.49: low correlation; 0.50—
0.69: moderate correlation; 0.70-0.89: high correlation;
0.90-1.00: very high correlation. Two patients were
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excluded owing to a lack of MMT scores and two
patients were excluded owing to lack of 2PD tests, 53
patients were included in both tests.

A statistical analysis was performed to investigate if
a difference of complexity existed between the original
weight levels in the K-B Scale.?>?! The original weight
levels in the K-B Scale (simple, average complex,
complex) were compared with paired 7-test and 95%
confidence intervals for the mean differences.*® For each
patient the following differences were calculated; sim-
ple—average complex, average complex—complex and
simple—complex levels. These differences were based on
the patients’ individual percent of raw sum score in each
weight level. A value of P<0.05 (two-sided) was
considered significant. Statistical analysis was carried
out using statistical software (SPSS 13.0 for Win-
dows™®).

Three more analyses were performed and the results
of these three analyses are given in descriptive statistics.
The first analysis was made to examine whether the
patients’ use of assistive devices and house and car
adaptations influenced their independence. In the
second analysis, the K-B Scale was to linked® the
ICF'! to examine whether arm and grip function could
be detected in the items’ operational criteria. In the last
analysis, Napier’s®’ definition of precision and power
grips together with Bendz’s*® description of grip ability
from the opening phase to the terminal opening phase in
the grip procedure was used to investigate whether these
components could be detected in the items’ operational
criteria.

Results

Discrimination and applicability of the K—B ADL Scale

The patients’ level of independence according to the raw
sum score ranged from 42 to 456 points in the K-B
Scale. Thirty-two of 55 patients had less than 50% of the
raw sum score (Figure 2).

In Figure 3, 159 items in the dimensions (emergency
telephone use, cating, mobility, hygiene and bathing,
dressing, and elimination) according to the K—B Scale
are ordered with respect to the proportion of indepen-
dent patients from dimension use of telephone to
dimension elimination. Most of the patients were
independent in the dimensions use of telephone and
eating. The patients were most dependent in the
dimensions elimination, which includes bladder and
bowel management. Using assistive devices and car and
house adaptations makes the patients more independent
in ADL (x =assistive devices and #=house and car
adaptations) (Figure 3). Assistive devices can either be
applied to the hand or be handled with active grip
function. The patients were more dependent in items
including grip function visualized through linking the
K-B Scale to the ICF and analyses with Napier’s and
Bendz’s definition of grip function. This is most clearly
seen in dressing the lower body (marked dark gray
squares = arm/hand function) (Figure 3). In the major-
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Figure 2 Level of independence with raw sum score in basic

activities of daily living among patients with cervical SCI
according to the Klein—Bell ADL Scale. (n=55)

ity of items where precision grip is a prerequisite, the
patients were more dependent in parts of dimensions.
This was most clearly seen in the dimension dressing in
the case of putting on shoes, trousers, shirt, jacket, bra
and in cutting nails (marked light gray squares = preci-
sion grips) (Figure 3). Assistive devices were used in
68% of the items and car and house adaptations were
used in 11% of the items. Eighty-two percent of the
159 items required grip function and 22% of these
items required precision grip. Assistive devices compen-
sate for the loss of grip function in 57% of 159 items
(Figure 3).

Correlation between the K—B Scale and upper extremity

Sfunction

The raw sum score for the patients ranged from 42 to
456 in the K-B Scale and the UEMS ranged from 23 to
184. There was a moderate correlation between the raw
sum score in the K—B Scale and the UEMS for shoulder
muscles to intrinsic muscles r,=0.63 (P<0.01) (Fig-
ure 4). The patients’ sensibility ranged from no sensory
function in all fingers to full sensory function in all
finger according to 2PD test divided into ASIA sensory
level. There was a moderate correlation between the raw
sum score in the K-B Scale and the 2PD test with
< 10mm in number of fingers r;=0.68 (P<0.01).

Analysis of the weight scheme in the K—B Scale

The proportion of patients who carried out the item
independently was calculated for each item. These
proportions were grouped according to the K—B weight
scheme; simple, average complex and complex. Simple
items (25th—75th percentiles) ranged between 46 and
83% (median of 60%), average complex items between
35 and 77% (median of 44%) and complex items
between 27 and 79% (median of 53%) (Figure 5).
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The proportions of items in the K-B Scale performed
independently by the patients were calculated for each
of the three weight levels. The mean percentage groups
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Figure 4 Relationship between the patients’ raw sum score in
the Klein—Bell ADL Scale and UEMS from shoulder to
intrinsic muscles. The Spearman’s rank correlation coefficient
was r;=0.63 (P<0.01). (n=153)
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Figure 5 The proportion of patients who independently
performed items classified as simple, average complex and
complex items in the Klein—Bell ADL Scale. (n=55)

were 64% in the simple items, 55% in the average
complex items and 61% in the complex items. The
proportions were thereafter tested with regard to
differences between the weight levels in the K—B Scale
(Table 2). The comparison between the weight levels
showed that there was a difference in complexity
between simple items and average complex items, the
difference were 8.5 percentage units and there was a
inverted difference in complexity between average
complex items and complex items, and the difference
were 5.6 percentage units and both the comparisons
between the weight levels were significant. The compar-
ison between simple items and complex items showed no
statistical significant difference, the differences were 2.9
percentage units (Table 2).

Linking the K—B Scale to investigate grip function
Linking the K-B Scale to the ICF has together with
Napier’s definition and Bendz’s description of grip
function shown that the need for arm and hand
function, that is, grasp ability, is included in all three
levels in the K—B Scale’s weight scheme. The items
included either precision grips or power grips or a
combination of the two. Simple items include items
that either prepare or terminate an activity. Both
average complex items and complex items involve
performing or continuing an activity with static or
dynamic grasp patterns. Precision grip (manipulation),
a dynamic grasp ability was more common in average
hard items.

Analyses of the structural properties in the K—B Scale

The analysis of the structural properties in the K-B
Scale showed problems in 46 of 170 items during the
measurement process. The distribution of these items
was as follows; 34 items did not make any differences
in functional limitations, that is, the items included
different assessment alternatives owing to the formula-
tion of the items operational criteria. The majority of
the 34 items were found in dimensions of elimination
and mobility. The assessment alternatives ranged
between being independent in ADL without assistive
devices and being independent with assistive devices.
Seven items that included assessment of extra devices
were not relevant for cervical SCI patient. Five
functional items (bladder and bowel incontinence,

Table 2 Paired sample 7-test on every patients individual percent of independently performed items within every level in the

weight scheme in the K—B Scale

95% confidence interval of the difference

K—B weight scheme Mean percentage units P-value
Lower Upper

Simple items—average complex items 8.496 5.805 11.188 0.000

Average complex items—complex items —5.579 —8.981 —2.178 0.002

Simple items—complex items 2917 —-1.170 7.005 0.158

Spinal Cord



chewing and swallowing food and swallowing liquids)
showed a ceiling effect, that is, all patients were assessed
as independent.

Discussion

The main results of this study show that the K-B Scale
discriminated cervical SCI patients’ ability to carry out
basic ADL. For cervical SCI patients, only the analysis
with raw sum score was useful. The K—B Scale can be
used to assess basic ADL in cervical SCI patients in spite
of the diversity in the functional levels, that is,
differences in upper extremity function and differences
in ability to be mobile. The K-B Scale measures basic
ADL divided into essential components (items) of an
activity. This is an advantage over other known ADL
scales'¥%0 as it makes it possible to detect problematic
items within dimensions and thus makes it a better tool
for target interventions in ADL in patients with cervical
SCI regardless of functional level.

Correlation between the K—B Scale and upper extremity
function

Earlier studies have shown that upper extremity func-
tion and movement, that is, in transfer and push-up
motions is decisive in the process of gaining indepen-
dence in ADL.*"* The patients’ level of independence
in ADL in the present study ranged from dependence in
all dimensions except in items including eating and using
the telephone to independence in all areas with the
exception of items including precision grip. Patients
used assistive devices and house and car adaptations
to increase their level of independence; however, assistive
devices cannot fully compensate for loss of grip
function. This is most apparent in dressing in the case
of putting on socks, shoes and pants, where active grip
function is needed to handle assistive devices. According
to Marino er al'® motor level and UEMS plays an
important role in predicting ADL. In this study, the
patients’ motor levels and UEMS between right and left
arm was heterogeneous. The relationship between the
patient’s level of independence in ADL and the UEMS
was moderate in this study. Earlier studies™'® have
shown that motor level is one determinant of indepen-
dence in ADL. However, motor performance relies on
sensory feedback,** which has been shown to be
important in controlling arm, hand and finger move-
ments®*” and cervical SCI patients with sensory-
deficient hands have to rely on visual control of the
hands to be active in daily life.*® Cutaneous feedback
is an essential element in manipulation tasks, but this
has not been easy to compare with performance in
daily activity® and earlier studies®™>! have shown that
sensory level seems to influence the patients’ level of
independence in ADL. The relationship between the
patient’s level of independence in ADL and the 2PD test
was a moderate in this study. However, this study was
not large enough to investigate how sensory function
adds to the variance of ADL performance explained by
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UEMS. Other factors such as gender, age, body mass
and time since injury,”® together with factors in the
environment,’> also influence the variance in the
performance of ADL. These factors must be taken into
consideration in the assessment of the cervical SCI
patient’s level of independence in ADL. For this reason,
the patient’s actual performance in ADL was assessed
in the present study. The UEMS and the 2PD test have
shown that most patients in the present study lacked full
hand function, that is, they lacked the capability to
grasp, to support and to manipulate, and that they also
lacked sensory capability. Even though cervical SCI
patients are resourceful and use compensatory strategies
to maximize the use of their hand function,> the
results of this and earlier studies**'>* show that the
impaired hand function will ultimately influence inde-
pendence in ADL.

Impairment-specific dimensions in the K—B Scale

Earlier studies®> have suggested measuring impair-
ment-specific dimensions within ADL scales. A connec-
tion between function and activity in the items
operational criteria has been established through linking
the K—B Scale to the ICF and using Napier’s definition
and Bendz’s description of grip function. Because of the
many items it includes, the K—B Scale has the potential
to be divided into impairment-specific items even for
arm and grip function, in contrast to the Functional
Independence Measure (FIM™),* which divides motor
FIM™ into only two sub scales, the upper and lower
body. This approach to connect arm and hand function
to basic ADL might give an understanding of the grasp
abilities needed to perform an activity and might also
explain why some items are more difficult to carry out
than others. With these attributes, the K—B Scale can be
a useful ADL instrument in connection with reconstruc-
tive hand surgery in cervical SCI patients.

Weight scheme in the K—B Scale versus arm and hand

function

The K-B Scale?®?' which is a generic instrument has
been stated to be applicable across diseases and
disorders but the results in this study did not correspond
to the original construction of the complexity of the
items according to the weight scheme in the K-B
Scale.?®?! There was an inverted difference in the
complexity between average complex and complex items
and there was no significant difference between simple
and complex items. This might be due to the fact that all
three levels, simple, average complex and complex,
include items that require grasp abilities — power grip or
precision grip or a combination of both, using one
and two-hand grasps — to be considered independent
in ADL.

Assessment of basic ADL in cervical SCI patients
using a weight scheme where the complexity of the items
is the same for patients (regardless of diagnosis) has
been shown not to function. However, it might be
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applicable for patients with other diseases or disorders
who have the same problems to perform ADL as stated
in the original weight scheme in the K-B Scale.?%*!

It has been questioned in earlier studies whether it is
worth the effort to weight items because weights may
only create complexity in scoring. Furthermore, patients
who are independent tend to score high on all items, and
the opposite applies to those patients who score low on
all items, regardless of whether weights are used.’® The
solution might be to let the guiding principle concerning
item complexity be reflected by the patients’ choice of
categories in the K—B Scale, as arm and hand function
seems to play a crucial role in the independence of the
patients in ADL.

Analyses of the structural properties in the K—B Scale
A generic instrument would provide an opportunity to
compare patients across disorders, diseases and inter-
ventions but would on the other hand reduce the
specificity of the scale.’® Earlier studies have shown that
diagnosis-specific scales such as the Spinal Cord
Independence Measure (SCIM)* and the QIF' are
more sensitive to small changes in a patient’s ability to
perform ADL and therefore better reflect rehabilitation
outcome in cervical SCI patients than FIM™.* How-
ever, SCIM and QIF have items that lack requirements
to assess important components of an activity. Com-
pared to SCIM and QIF, the K-B Scale can measure
basic daily activities in cervical SCI patients in greater
detail.

However, using the K-B Scale in this study to assess
ADL ability among cervical SCI patients has shown to
be problematic with respect to the structural properties
in the scale. Not applicable items in the scale contribute
nothing but noise, which in turn lessens the usefulness of
the scale.”® The use of the dichotomized categories of
independence and dependence in the K—B Scale results
in a loss of valuable information in the assessment. The
dichotomized categories limit the patients’ choice of
response levels, which in turn leads to a loss of efficiency
to discriminate patients’ level of independence in the
K-B Scale. It also reduces its correlation with other
instruments or measures.’® The patients’ level of
independence, defined as the least to the most indepen-
dent patient, is not clearly shown because assistive
devices, use of wheelchair (especially in ambulation
items) and differences in functional abilities in the K-B
Scale are included in the items’ operational criteria. This
is together with the use of dichotomized categories a
limitation in the K-B ADL Scale.

Raw sum score was used according to recommenda-
tions in the K-B Scale,”**! even though it makes it more
difficult to interpret the results as patients can get the
same scores in spite of different needs of assistance.’’
The level of measurement for ADL scales is identified as
categorical assessments which makes the use of sum
score questionable and interpretations should therefore
be made with statistical caution.® Today there exist
other approaches®® for analyzing categorical assess-

Spinal Cord

ments that better reflect the level of measurement than
do the methods proposed in the K-B Scale.

Conclusion

The K-B Scale can be used to assess basic ADL with
raw score and can discriminate between cervical SCI
patients’ ability from less to greater independence in
ADL. The analyses have, however, shown inherent
problems with the weight scheme. To become a useful
tool, the K—B Scale’s structural properties, its opera-
tional criteria in the items and its categories must be
further investigated. Furthermore, its reliability in
conjunction with arm and grip function in patients with
cervical SCI has yet to be proven.
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