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Abstract The Knee Outcome Survey-Activities of Daily
Living Scale (KOS-ADLS), originally developed in Eng-
lish, is a valid and reliable self-reported instrument used for
patients with various painful knee conditions. We adapted
the KOS-ADLS to Turkish and tested its reliability and
validity. We enrolled 142 patients with knee pain in the
study. The patients were randomized into two groups:
Group 1 (n = 75) completed the questionnaire twice a
week for assessing test-retest reliability and Group 2
(n = 67) answered the questionnaire and performed addi-
tional tests for assessing validity. The intraclass correlation
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coefficient ranged from 0.98 to 0.99 with high internal
consistency (Cronbach’s alpha, 0.89). Validity-related tests
included pain measurement with a visual analog scale and
functional tests, including time measurements for the get-
up-and-go and ascending/descending stairs tests. The
visual analog scale score correlated with total score
(r = 0.56), function total score (r = 0.53), and symptom
total score (r = 0.45). The ascending/descending stairs test
correlated with total score (r = 0.47), function total score
(r = 0.49), and symptom total score (r = 0.31). The get-
up-and-go test weakly correlated with all three scores. The
Turkish version of the KOS-ADLS is reliable and valid in
evaluating the functional limitations of patients with knee
pain.

Introduction

Pain is a common symptom of knee disorders and mostly is
associated with functional limitation at various levels. One
of the main assessment parameters of clinical outcome is
evaluation of pain and functional capacity in daily living
activities [19]. Different instruments for evaluating func-
tional capacity and disability have been developed and
used for specific knee conditions [2, 8, 11-13].

Although patients mainly report having pain, pain can
result in limitations of daily living activities or disability.
Physical function can be measured by activities such as the
ability to stand, walk, or rise from a chair. However, in
knee disorders such as osteoarthritis (OA), symptoms are
not always directly related to functional limitation and
disability [8]. Therefore, it is important to have self-
reported instruments that are reliable, valid, and related to
symptoms and functional capacity. Such instruments
should be easy to use for patients with various painful knee
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conditions. The Knee Outcome Survey-Activities of Daily
Living Scale (KOS-ADLS) combines questions on symp-
toms and functional limitations [9]. It originally was
developed in the English language. The German version is
reportedly reliable and valid for patients with various knee
impairments including those with cruciate ligament injury,
patellofemoral pain (PFP) syndrome, and TKA [3].

We translated and cross-culturally adapted the English
KOS-ADLS to Turkish. We then asked two questions: (1)
Is the Turkish version of the KOS-ADLS valid and reliable
for patients with knee pain? (2) In the context of validity,
can the KOS-ADLS differentiate among different knee
abnormalities?

Materials and Methods

The KOS-ADLS is a self-administered questionnaire
designed to determine the symptoms and functional limi-
tations in usual daily activities experienced within the last
few days [9]. It contains six questions concerning symp-
toms: pain, stiffness, swelling, giving way, weakness, and
limping. The responses are given in Likert-type format and
graded on a scale from 0 to 5, with 5 being no symptom
and 0 being the highest limitation caused by the symptom.
Questions regarding functional limitations include eight
items: walking, ascending and descending stairs, standing,
kneeling, squatting, sitting, and rising from a chair. The
responses are graded on a 0 to 5 scale, where 5 indicates no
limitation and O indicates a high level of functional limi-
tation. The symptom score and function score together
make the total score; lower total scores indicate lower
levels of function and/or higher limitation.

The translation and cross-cultural adaptation of the
English KOS-ADSL into Turkish followed the recom-
mended standard procedure [1, 23]. Two native Turkish
speakers independently produced the forward translation of
the KOS-ADLS into the Turkish language. One of them
was a medical doctor and the other was an engineer. The
results of these two translators were synthesized by a third
native Turkish speaker and then the synthesized version
was translated back into English by two English first-
language teachers who spoke fluent Turkish. To obtain a
prefinal Turkish version of the questionnaire, an expert
committee including translators, statisticians, and health
professionals worked on resolution of discrepancies. This
resulted in a Turkish test version that was administered to
30 selected patients of different ages and social, ethnic, and
educational backgrounds. These patients were interviewed
to see if they understood the questions clearly. After
checking these pilot results, the committee began formal
assessment study of the Turkish version of the KOS-ADLS
in patients with knee pain.

@ Springer

Table 1. Demographics of the reliability and validity groups

Demographic Reliability group Validity group

Age (years)* 54.32 (11.57) 57.68 (11.54)

Gender (female/male) 64/11 58/9
Diagnosis
Knee osteoarthritis 54 51
Patellofemoral pain 21 16

* Data are presented as means, with standard deviations in
parentheses.

Based on a power analysis with a 95% confidence
interval and 5% significance level, we recruited 142
patients (122 females/20 males) with knee pain seen during
3 months in our outpatient clinic. Patients with severe knee
effusion, previous knee arthroplasty, and who were illit-
erate were excluded. Patients were randomized into two
groups through computer-generated numbers. Patients in
Group 1 (n = 75) completed the questionnaire twice in a
week to assess test-retest reliability, and patients in Group
2 (n = 67) answered the questionnaire and performed
additional tests to assess validity. These tests included pain
measurement (visual analog scale [VAS] [18]) and func-
tional tests (time measurements for the get-up-and-go
[GUG] [16] and ascending-descending stairs [A/D stairs]
tests [3]). All patients fully completed the questionnaires.
There were no differences in age, gender, and diagnosis
between the reliability and validity assessment groups
(Table 1). The diagnosis in the majority of patients was
knee OA. Our study was approved by the Ufuk University
Human Research Ethics Committee, and all participants
were informed of the trial and signed written informed
consent.

We used SPPS™ for Windows®™ Release 15.0 (SPSS
Inc, Chicago, IL) for all statistical analysis. We tested all
data for normality using the Kolmogorov-Smirnov test to
meet the assumptions to perform the subsequent tests on
reliability, validity, and further analysis. We used the chi
square test to detect potential differences between the
reliability and validity test groups for ordinal data (gender)
and Student’s t test to detect differences in nominal data
(age).

Test-retest reliability gives an indication of the stability
of the test instrument with time. The standard error of
measurement (SEM), which represents the error between
test and retest, was calculated for symptom scores, function
scores, and total scores. We used the intraclass correlation
coefficient (ICC) to assess test-retest reliability. It ranges
from O to 1, and values greater than 0.75 were considered
adequate for reliability. The minimal detectable change
(MDC), which shows the real individual change over and
above measurement error, also was computed [12]. Stu-
dent’s t test for independent samples was used to detect
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differences between consecutive measurements. A scat-
terplot and linear regression were used for total score on
test and retest to further assess reliability. Internal consis-
tency is an estimation of strength of interrelated items in
the test instrument and was assessed by calculating Cron-
bach’s alpha, which ranges from O to 1, with higher values
indicating higher internal consistency reliability [20, 21].
Validity evaluates if a questionnaire measures what it is
intended to measure. It mostly was assessed by using other
related tests and calculating the Pearson correlation coef-
ficient. Generally, we considered a value between 0 and
0.25 as reflecting no or poor correlation, 0.26 and 0.50
moderate correlation, 0.51 and 0.75 good correlation, and
greater than 0.75 very good correlation [20]. We assessed
validity by correlating the total scores (symptom, function,
and total scores) with the VAS scores, GUG test scores,
and A/D stairs test scores. In the GUG test, patients stood
up from a standard height chair and walked along a cor-
ridor, and the time it took for the patients to walk a 15-m
distance was measured in seconds [7]. The A/D stairs score
was calculated by measuring the time it took patients to
ascend and descend 12 steps in the hospital [3]. In the
KOS-ADLS, the time for ascending and descending stairs
was assessed separately. Additional analyses were per-
formed to find any effects of diagnostic subgroups on the
KOS-ADLS questionnaire assessment. Based on clinical
examinations, two major subgroups were diagnosed as
having tibiofemoral OA (n = 105) and PFP (n = 37). For
this evaluation, the KOS-ADLS scores were compared
between the two subgroups by using Student’s t test.

Results

The Turkish version of the KOS-ADLS was reliable
(Table 2) for subscores (total symptom and total function)
and total score. The ICCs ranged from 0.98 to 0.99. The
computed SEM values were low (range, 1.07-1.84), sup-
porting the reliability values obtained, and the MDC values
(2.59 for the total score), which reflect the individual
change above the measurement error and indicate minimal
clinical change. These observations also are supported by
the linear regression and the scatterplot (regression

Table 2. The results of test-retest reliability scores
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Fig. 1 A test-retest scatterplot and linear regression for KOS-ADLS
total scores indicate a strong relationship (regression coefficient, 0.99)
between the total scores collected in two consecutive measurements
(twice in a week).

coefficient, 0.99) of total scores in two consecutive mea-
surements (Fig. 1). This indicates a strong relationship
between the data collected twice a week, showing a strong
reliability of data collected on these two occasions. There
were no differences between the means of test-retest values
with respect to the symptom, function, and total scores. As
for internal consistency, the Turkish version of the KOS-
ADLS had a Cronbach’s alpha of 0.89 when all 14 items
were considered.

The Turkish version of the KOS-ADLS appeared to be
valid (ICC range, 0.98-0.99) as assessed using the VAS
score and the GUG and A/D stairs test scores (Table 3).
The VAS score correlated with total score (r = 0.56),
function total score (r = 0.53), and symptom total score
(r = 45). The VAS score had the highest correlation with
the pain question of the KOS-ADLS. The A/D stairs test
correlated with total score (r = 0.47), function total score
(r = 0.49), and symptom total score (r = 0.31). The GUG
test, however, weakly correlated with all three scores
(Table 4). The VAS score correlated with walking,
ascending and descending stairs, kneeling, sitting, squat-
ting, and rising from a chair (Table 5). Also, the A/D stairs

KOS-ADLS score Test* Retest* 1cct SEMT MDCT
Symptom total 22.29 (5.27) 22.37 (5.36) 0.986 (0.978-0.991) 1.21 (0.96-1.52) 1.70 (1.35-2.14)
Function total 22.64 (8.8) 22.70 (8.79) 0.996 (0.994— 0.998) 1.07 (0.76-1.33) 1.50 (1.07-1.87)

Total 44.93 (13.33) 45.08 (13.30)

0.995 (0.992- 0.997)

1.84 (1.43-2.33) 2.59 (2.01-3.28)

* Data are presented as means, with standard deviations in parentheses; results were calculated, with 95% confidence intervals in parentheses;
KOS-ADLS = Knee Outcome Survey-Activities of Daily Living Scale; ICC = intraclass correlation coefficient; SEM = standard error of

measurement; MDC = minimal detectable change.
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Table 3. Descriptive information for pain and functional tests

Test Number of patients Score*

VAS 67 5.28 (2.02)
GUG 67 26.07 (14.23)
A/D stairs 67 22.45 (13.00)

* Data are presented as means, with standard deviations in paren-
theses; VAS = visual analog scale; GUG = get-up-and-go test; A/D
stairs = ascending/descending stairs test.

test correlated with walking, kneeling, squatting, and
ascending and descending stairs (Table 5). The GUG test
did not correlate (p > 0.05) with any of the items.

The KOS-ADLS distinguished knee pain in tibiofemoral
OA and PFP. The function total scores and total scores
were lower in the patients with OA (p = 0.14 and
p = 0.33, respectively) than in the patients with PFP,
which indicated higher disability in the OA group (Fig. 2).
The PFP group had higher disability in descending stairs,
standing, kneeling, and squatting (p = 0.025, p = 0.047,
p = 0.018, and p = 0.027, respectively).

Discussion

The original KOS-ADLS is a valid and reliable instrument.
The objectives of this study were to adapt the KOS-ADLS
to Turkish and to provide a reliable and valid basis for use
of the KOS-ADLS by the Turkish medical community.

50.00+

Symptom Total
Function Total
i

Total Score

Mean

Diagnosis

Fig. 2 The results of the KOS-ADLS for patients with OA and PFP
show the function total scores and total scores were lower in the
patients with OA than in the patients with PFP, which indicated
higher disability in the OA group. Diagnosis 1 = OA; Diagnosis
2 = PFP.

A limitation of this study is the coverage with respect to
types of abnormalities and the number of patients. We
cannot ensure the reliability or validity for abnormalities
such as ligamentous or meniscal injuries, or in postopera-
tive patients.

Table 4. Correlations (r values and p values) between pain and functional tests and KOS-ADLS scores

KOS-ADLS VAS p Value A/D stairs p Value GUG p Value
Symptom total —0.45 0.000 —0.31 0.010 -0.22 0.070
Function total -0.53 0.000 —0.49 0.000 -0.22 0.070
Total score —0.56 0.000 —0.47 0.000 —0.25 0.031

KOS-ADLS = Knee Outcome Survey-Activities of Daily Living Scale; VAS = visual analog scale, A/D stairs = ascending/descending stairs

test; GUG = get-up-and-go test.

Table 5. Correlations (r values and p values) between KOS-ADLS functional items and pain and functional tests

KOS-ADLS (functional limitation items) VAS p Value A/D stairs p Value GUG p Value
Walking 0.49 0.000 0.41 0.001 0.18 0.143
Ascending stairs 0.37 0.002 0.51 0.000 0.21 0.080
Descending stairs 0.48 0.000 0.57 0.000 0.28 0.020
Standing 0.15 0.202 0.20 0.096 0.21 0.077
Kneeling 0.37 0.002 0.43 0.000 0.23 0.057
Squatting 0.41 0.000 0.38 0.001 0.13 0.295
Sitting 0.47 0.000 0.33 0.005 0.12 0.324
Rising from a chair 0.22 0.067 0.38 0.001 0.15 0.227

KOS-ADLS = Knee Outcome Survey-Activities of Daily Living Scale; VAS = visual analog scale, A/D stairs = ascending/descending stairs

test; GUG = get-up-and-go test.
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The KOS-ADLS has been widely used in patients with
knee disorders, not only for those with OA [5] or PFP
syndrome [3], but also for patients with acute ligament [4]
or meniscal injuries [14]. It was first developed for evalu-
ation of patients with anterior cruciate ligament injury and
arthrosis. Marx et al. [14] investigated the reliability,
validity, and responsiveness of four knee outcome scales,
including the KOS-ADLS, in athletic patients. As a result,
the KOS-ADLS was considered reliable (ICC, 0.93), valid,
and responsive for use in clinical research. Also, it was
easily understood and was completed in a short time
(although we did not collect data regarding time for com-
pletion). Compared with the other scales, it had better
validity and responsiveness, which allowed its use with
various kinds of knee disorders, including athletic injuries
[14].

We found no differences in the means of test-retest
groups when symptoms, function, and total scores were
considered. We also observed a high correlation between
the total scores of two nonconsecutive measurements. In
this study, the SEM for total score (1.12) and the range
(1.07-1.84) were lower than the results of the German
version. Irrgang et al. [9] reported an ICC of 0.97 for the
total score in their original study. This was similar to that
found with the German version of the KOS-ADLS (ICC
range, 0.94-0.97) [3]. Our ICC was 0.99, indicating high
test-retest reliability for the Turkish version.

Beateon et al. and Irrgang et al. [1, 9] reported internal
consistency of the KOS-ADLS was very good, with a
Cronbach’s alpha of 0.92, when compared with the Lys-
holm knee scale (Cronbach’s alpha, 0.60). The Cronbach’s
alpha calculated in our study was 0.89, the same as that
reported by Bizzini and Gorelick [3]. This indicates the
Turkish version of the KOS-ADLS has high internal con-
sistency reliability for all items of the questionnaire.

In the original study, validity was based on evaluating
the relationship between the individual’s global rating of
function on a scale of 0 to 100 and the scores of the KOS-
ADLS and Lysholm knee scale [9]. Irrgang et al. reported
the global rating of function had a higher correlation with
the KOS-ADLS than with the Lysholm knee scale [9]. In
our study, the validity was measured using the VAS, GUG
test, and A/D stairs test scores, similar to the German
version [3]. We observed the VAS score was highly cor-
related and the A/D stairs test was moderately correlated
with the symptom total, function total, and total scores.
There was no correlation between the GUG test and the
symptom total, function total, and total scores. The German
version of the KOS-ADLS correlated with the VAS score
and with the functional tests (GUG test, A/D stairs test). A
relationship was expected between the GUG test and some
of the items, including rising from a chair and walking in
the functional limitation group of the KOS-ADLS.

However, the lack of correlation may be because some
patients exaggerate whereas others minimize their com-
plaints. In addition, the GUG test does not have enough
sensitivity and therefore is not recommended for use alone
in assessing functional capacity [15]. As mentioned in
various studies, there is no gold standard test for measuring
validity [10, 15, 20]. We might have used another self-
administered instrument in the current study to gain addi-
tional insight for assessment of validity, which could be
considered a limitation of our study. The WOMAC index,
which has been adapted to Turkish, could have been used
for this purpose [22]. The adapted version of this test is
reportedly reliable and valid for patients with OA, but it
takes longer to complete than the KOS-ADLS, and mostly
is preferred for patients with OA and not for patients with
other disorders, such as PFP.

When we analyzed the OA and PFP subgroups, we
observed a difference in function total and total scores.
Lower scores indicated higher disability in the OA group.
The patients with PFP were more disabled in descending
stairs, standing, kneeling, and squatting. This was in
accordance with the clinical symptoms of PFP, which were
characterized by peripatellar pain provoked by ascending
or descending stairs, squatting, or sitting with flexed knees
[6, 17].

The Turkish version of the KOS-ADLS met the criteria
of reliability and validity in measuring symptoms and
functional limitations in patients with knee pain. This will
lead to better assessment and followup of the functional
capacities in daily living activities of patients and will
enrich the instrument set through the addition of a reliable
and valid test for the Turkish medical community in this
area.
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