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ABSTRACT

Background: The knee injury and osteoarthritis outcome score (KOOS) is a widely used patient-reported measure of
knee pain, symptoms, function, and quality of life (QoL). This study aimed to evaluate the construct validity of the
Moroccan KOOS by examining its convergent and divergent validity with SF-36 dimensions.

Methods: A cross-sectional study was conducted including patients with knee disorders in Morocco. Participants
completed the Moroccan version of the KOOS and the SF-36 health-related QoL questionnaire. Construct validity was
evaluated by examining correlations between the five KOOS subscales (Pain, Symptoms, Activities of Daily Living
(ADL), Sport/Rec, and QoL) and the eight SF-36 dimensions.

Results: Strong positive correlations were observed between KOOS subscales and SF-36 Physical Functioning (D1)
and Role Physical (D2), particularly for Pain, ADL, Sport/Rec, and QoL (r=0.405 — 0.769, p<0.01), supporting
convergent validity. Significant positive correlations were found between KOOS subscales and SF-36 Bodily Pain (D3)
(r=0.283 to 0.698, p<0.01). Positive correlations were also observed with Vitality (D5) and Role Emotional (D7),
whereas weak or non-significant correlations with General Health (D4) and Social Functioning (D6) supported
divergent validity. Additionally, negative correlations with Mental Health (D8) were observed for most KOOS
subscales, further confirming construct distinctiveness.

Conclusions: The Moroccan version of the KOOS demonstrated very good construct validity, consistent with findings
from other cross-cultural validations, confirming its relevance and robustness in the Moroccan population with knee
disorders.
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INTRODUCTION knee osteoarthritis, KOOS comprises five subscales: pain,

symptoms, activities of daily living (ADL), sports and
The knee injury and osteoarthritis outcome score (KOOS) recreation (Sport/Rec), and knpe-relgted QoL." The KOOS
is a widely used patient-reported outcome measure has been shown to be a valid, reliable, and responsive
designed to assess knee-related pain, symptoms, functional instrument for assessing outcomes in patients with various
limitations, and knee-specific quality of life (QoL). knee conditions, including after surgical interventions

Originally developed for patients with joint injuries and
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such as total knee arthroplasty and anterior cruciate
ligament reconstruction.?

The SF-36 Health Survey (SF-36) is a generic instrument
measuring health-related QoL across eight dimensions:
physical functioning, role-physical, bodily pain, general
health, vitality, social functioning, role-emotional, and
mental health.> The instrument provides insights into
broad health constructs and has been extensively validated
for use in diverse populations and disease contexts,
making it a standard tool for health status assessment and
comparisons across studies and interventions.*

Comparing KOOS subscale scores with corresponding
SF-36 dimensions allow evaluating the construct validity
(both convergent and divergent) of KOOS in a given
population. Indeed, validation studies across different
languages and settings have demonstrated moderate to
strong correlations between KOOS subscales and relevant
SF-36 domains (e.g., KOOS Pain with SF-36 Bodily Pain,
KOOS ADL with SF-36 Physical Functioning), supporting
KOOS’s construct validity.’

Moreover, Age is a key factor influencing the presentation
and progression of knee disorders and related patient-
reported outcomes. Population-based reference data show
that KOOS subscale scores tend to decrease with
increasing age, indicating worse knee-related symptoms
and functional status among older adults, and highlighting
the need to consider age when interpreting knee outcome
measures. Similarly, age- and sex-specific differences in
KOOS scores have been documented, with older age
groups and female participants often reporting lower knee
function and QoL compared with younger or male
counterparts.®

Thus, the primary aim of this study was to assess the
construct validity of the KOOS by evaluating the
correlations between each of its five subscales and the
corresponding SF-36 dimensions. We hypothesized a
priori that the KOOS Pain subscale would demonstrate the
strongest correlation with the SF-36 Bodily Pain domain,
whereas the ADL and Sport/Rec subscales would correlate
most strongly with Physical Functioning. We also
expected the KOOS QoL subscale to show strong
correlations with the physical health domains of the SF-36,
particularly Physical Functioning and Bodily Pain. In
contrast, weaker correlations were anticipated with the
mental and social health domains of the SF-36 (Vitality,
Social Functioning, Role Emotional, and Mental Health),
supporting divergent validity. The secondary objective
was to explore the associations between age and each
KOOS subscale, including analyses stratified by sex.

METHODS
Study design and setting

A cross-sectional study was conducted among Moroccan
adults presenting with knee pain. Participants were

recruited from a tertiary-care university hospital
rheumatology department. Data were collected between
June 2019 and September 2020 using standardized
questionnaires administered anonymously.

Study population

Eligible participants were adults aged >18 years who
reported knee pain and were able to complete the
questionnaires independently. Patients with cognitive
impairment or major comorbid conditions that could
independently affect health-related QoL and interfere with
questionnaire completion were excluded. These included
central nervous system disorders (e.g., stroke, spinal cord
injury or Parkinson's disease), acute medical conditions,
and other severe disabling illnesses unrelated to the knee.
The baseline clinical characteristics of the participants are
presented in Table 1.

Consent to participate

Written informed consent was obtained from all
participants. Data confidentiality and anonymity were
strictly maintained.

Sample size calculation

The required sample size for detecting a correlation
between KOOS subscales and SF-36 dimensions was
calculated using the formula based on Fisher’s z
transformation:

n=(Z_(1-0/2) +Z_(1-B)) /(0.5 x In (1 + 1) / (1 = 1)) >+ 3

where r is the expected correlation coefficient, Z1—o/2
corresponds to a two-sided significance level of 0.05
(1.96), and Z1—P corresponds to a statistical power of 80%
(0.84).

Assuming a moderate expected correlation of r=0.30, the
minimum required sample size was approximately 84
participants. A total of 98 subjects were included in the
present study, exceeding the calculated requirement and
ensuring adequate statistical power for the planned
correlation analyses. This approach is consistent with
standard statistical methods for determining sample size in
correlation studies based on Fisher’s z transformation.’

Data collection and variables

Sociodemographic and clinical data were collected using a
structured questionnaire and included age, sex, educational
level, and relevant clinical characteristics.

QoL measurement

KOOS

The KOOS was used to assess QoL. The KOOS is a
validated self-administered instrument consisting of 42
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items divided into five subscales: Pain, Symptoms,
Activities of Daily Living (ADL), Sports, Function and
Recreational activities and Knee-related QoL. Each
subscale is scored from 0 to 100, with higher scores
indicating better knee-related health status.2 We used the
validated version of this questionnaire, which has been
adapted and validated for the Moroccan context.®

Short form-36 health survey (SF-36)

Generic health-related QoL was assessed using the Arabic
version of the SF-36, a validated instrument that has been
psychometrically validated in a Moroccan population. The
SF-36 includes eight domains: Physical Functioning, Role
Physical, Bodily Pain, General Health, Vitality, Social
Functioning, Role Emotional, and Mental Health. Each
domain is scored on a 0—100 scale, with higher scores
indicating better perceived health status.®!°

Statistical analysis

Descriptive statistics were used to summarize participant
characteristics and questionnaire scores. Continuous
variables were expressed as means and standard deviations
(SD) and qualitative variables were presented by
percentages. The normality of continuous variables was
assessed using the Kolmogorov—Smirnov test. Depending
on the distribution of the data, construct validity was
evaluated by calculating either Pearson's or Spearman's
correlation coefficients between the KOOS and SF-36
subscales. Statistical significance was set at p<0.05. Data
were entered into Microsoft Excel, and statistical analyses
were carried out using SPSS software, version 26.

RESULTS
A total of 98 adults with knee pain were included in the

study, comprising 52 men (53.1%) and 46 women
(46.1%), with a mean age of 53.33+16 years (Table 1).

Table 1: Baseline clinical characteristics of the participants (n=98).

| variables . . N®» |

Age (years); mean (SD) (n=98)

53.3 (16)

Gender (n=98)

Male 52 (53.1%)
Female 46 (46.9%)
Type of knee condition (n=83)

Knee osteoarthritis 5 (6%)
Others 78 (94%)

Table 2: Means+tstandards deviation (SD) of the five KOOS subscales and the eight SF-36 subscales.

Subscales Mean+SD I

KOOS subscales

Pain 51.58420.87
Symptoms 59.14+16
ADL 54.84+20.9
Sports /Rec 30.0+£25.32
QoL 43.04+28.25
SF-36 subscales

Physical Functioning (D1) 42.35+29.6
Role Physical (D2) 20.66+36
Bodily Pain (D3) 51+£21.82
General Health (D4) 52.14£9.55
Vitality (D5) 44.65+11.51
Social Functioning (D6) 50.76+10.12
Role Emotional (D7) 49.65+47.2
Mental Health (D8) 47+16.03

KOOS and SF-36 descriptive statistics

The mean scores and standard deviations of the five KOOS
subscales and the eight SF-36 dimensions are presented in
Table 2. Among the KOOS subscales, the highest mean
score was observed for Symptoms, with a mean of 59.14

(16), reflecting relatively better status in this domain,
whereas the lowest KOOS subscale score was observed for
Sport/Rec, with a mean of 30 (25.32), reflecting
limitations in high-demand physical activities. For the SF-
36, the highest score was observed in the General Health
dimension, with a mean of 52.10 (9.55), and the lowest in
Role Physical, with a mean of 20.66 (36), indicating
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relatively preserved general health but marked limitations Construct validity: KOOS vs SF-36
in physical role functioning.
No significant correlations were observed between any

Internal coherence of KOOS KOOS subscale and D4 (General Health) or D6 (Social

Functioning), supporting divergent validity, as these
Correlations between KOOS subscales are shown in Table dimensions are conceptually less directly related to knee-
3, indicating moderate to strong positive associations specific outcomes (Table 4).

across domains (ranging from r=0.105 to r=0.818). These
results suggest good internal coherence of the KOOS
subscales in this population.

Table 3: Correlations between KOOS subscales (internal correlations).

KQOOS subscales Pain Symptoms ADL Sports QoL
Pain 1 0.118 0.818** 0.545** 0.573**
Symptoms 0.118 1 0.105 0.183 0.296*
ADL 0.818** 0.105 1 0.708** 0.553**
Sports/Rec 0.545** 0.183 0.708** 1 0.517**
QoL 0.573** 0.296* 0.553** 0.517** 1

*p<0.05; ** p<0.001

Table 4: Correlation matrix between KOOS and SF-36 subscales.

Subscales SF-36 D2 SF-36 DS SF-36 D6 SF-36 D7  SF-36 D8
Pain 0651** 0.444** 0.635**  0.154 0.270%* -0.001 0.416** -0.235*
Symptoms 0.135 0.194 0.283* 0.043 0.254* -0.032 0.228* -0.217*
ADL 0.674**  0.486** 0.587**  0.164 0.244%* -0.034 0.389%* -0.369**
Sports/Rec 0.562%*  0.403** 0.501**  0.096 0.209* -0.084 0.254* -0.369**
QoL 0.769**  0.621%* 0.698**  0.120 0.309* -0.081 0.550** 0.349**

#p<0.05; ** p<0.001

Correlation matrix between KOOS and SF-36 subscales
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Figure 1: Heatmap of correlations between KOOS subscales and SF-36 domains.
This heatmap shows correlations between the five KOOS subscales and eight SF-36 dimensions. Green indicates positive correlations.
red indicates negative correlations. Values appear in each cell. with stronger relationships represented by more intense colours.

In contrast, D1 (Physical Functioning) and D2 (Role p<0.001), supporting convergent validity, consistent with
Physical) showed significant positive correlations with the expectation that better physical functioning relates to
KOOS Pain, Sport/Rec, ADL, and QoL subscales (all better knee-specific outcomes.
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For D3 (Bodily Pain), significant positive correlations
were observed with KOOS Pain, Symptoms, ADL,
Sport/Rec, and QoL subscales (all p<0.001) (Table 4).

D5 (Vitality) displayed weak but significant positive
correlations with all KOOS subscales, indicating limited
overlap between the constructs assessed by the two
instruments while suggesting that higher energy levels are
associated with better knee-related outcomes (Table 4).

D7 (Role Emotional) showed significant positive
correlations with all KOOS subscales, indicating a modest
association between emotional role functioning and knee-
specific health status. Regarding the Mental Health
domain (D8), small but significant negative correlations
were observed with the KOOS Pain, Symptoms, ADL, and
Sport/Rec subscales, whereas the KOOS QoL subscale
showed a significant positive correlation (r=0.349,
p<0.01). These findings suggest that psychological well-
being is associated with knee-specific outcomes, although
the relationships are generally weaker and less consistent

than those observed for the physical health domains (Table
4).

The correlations between the KOOS subscales and the SF-
36 dimensions are visually summarized in Figure 1 using
a heatmap representation. This figure illustrates the
direction and strength of the associations, with color
gradients indicating the magnitude of correlation
coefficients and numerical values displayed within each
cell.

Associations between KOOS and age

In the overall sample, age showed weak but significant
negative correlations with the KOOS Pain (r=0.234,
p<0.05) and Sport/Recreation (r=—0.209, p<0.05)
subscales, indicating that increasing age was associated
with poorer pain-related and sport/Rec outcomes. No
significant correlations were observed between age and the
Symptoms, ADL, or QoL subscales (Table 5).

Table 5: Correlation between KOOS sub-scores and age.

KOOS sub-scores Age
r coefficient
Men
Pain -0.352*
Symptoms 0.116
ADL -0.222
Sports/Rec -0.177
QoL -0.249
*p<0.05.

In the sex-stratified analyses, a significant negative
correlation between age and the Pain subscale was
observed among men (r= —0.352, p<0.05), whereas no
significant associations were found among women for any
KOOS subscale.

DISCUSSION

In this study, the KOOS demonstrated good construct
validity in a Moroccan adult population with knee pain, as
evidenced by expected patterns of correlations with the
SF-36 dimensions. Convergent validity was supported by
significant positive correlations between KOOS subscales
and related SF-36 domains, such as Physical Functioning
(D1) and Role Physical (D2), particularly with the KOOS
Sport/Rec and ADL subscales, reflecting the expected
relationship between knee-specific outcomes and general
physical health. These findings are consistent with
previous studies showing that KOOS subscales correlate
strongly with physically relevant SF-36 dimensions.!!!

Similarly, the weak or non-significant correlations
observed between the KOOS subscales and the SF-36
General Health (D4) and Social Functioning (D6) domains
support divergent validity, indicating limited overlap
between these constructs. In contrast, the weak but

Women Total
-0.118 -0.234*
-0.038 0.014
-0.072 -0.149
-0.171 -0.209*
-0.084 -0.182

significant correlations with Vitality (D5) and the
moderate correlations with Role Emotional (D7) suggest
that energy levels and emotional role functioning are
related, albeit to a lesser extent than the physical health
domains. These findings are consistent with previous
cross-cultural validation studies of the KOOS.!%14

As hypothesized, the KOOS Pain, ADL, Sport/Rec, and
QoL subscales demonstrated significant positive
correlations with the SF-36 Bodily Pain domain (D3). The
strongest correlations were observed for the Pain, ADL,
and QoL subscales, reflecting the conceptual overlap
between pain severity and knee-related function. These
findings support the convergent validity of the KOOS, as
better pain-related health status measured by the SF-36
was associated with better knee-specific outcomes.!>!®

Finally, negative correlations between KOOS subscales
and the SF-36 Mental Health dimension (D8) further
support divergent validity, indicating that knee-specific
symptoms and functional limitations are conceptually
distinct from general psychological well-being.!”

The correlations observed with the SF-36 Mental Health
domain (D8) indicate that psychological well-being is
associated with knee-specific symptoms and function,
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although the relationships were generally weaker and less
consistent than those observed for the physical health
domains. This finding suggests that, while mental health
contributes to patients' perceptions of knee-related health,
it represents a related but distinct construct rather than
evidence of divergent validity.!¢

Our findings also indicate that age is negatively correlated
with four KOOS subscales pain, ADL, Sport/Rec, and
QOL suggesting that older participants experience greater
knee pain, reduced functional ability, and lower knee-
related QoL. This observation aligns with existing
literature reporting age-related declines in physical
function and increased symptom burden among
individuals with knee osteoarthritis and other knee
disorders.®!3

Age-related functional decline is likely multifactorial,
reflecting degenerative joint changes, sarcopenia, and
reduced physical activity levels, which together contribute
to worsening knee symptoms and limitations.' These
findings highlight the importance of considering age when
interpreting KOOS scores and underscore the instrument’s
sensitivity to clinically relevant differences in knee
function across the adult lifespan.

This study provides further evidence that the KOOS is a
reliable and valid tool for evaluating knee-related
outcomes in Moroccan adults, capturing both physical and
QoL dimensions while demonstrating appropriate
convergent and divergent validity. The observed age-
related patterns reinforce the clinical relevance of the
KOOS, suggesting that it can sensitively detect functional
differences across age groups. However, the cross-
sectional design limits causal interpretations, and the
sample was drawn from a single clinical center, which may
affect generalizability. Future studies should evaluate
KOOS psychometrics in larger and more diverse
Moroccan populations.

CONCLUSION

This study provides evidence that the Moroccan version of
the Knee Injury and Osteoarthritis Outcome Score
(KOOS) demonstrates very good construct validity in
patients with knee disorders. The observed pattern of
correlations with the SF-36 dimensions supports both
convergent and divergent validity, in line with the
theoretical framework of the instrument. These findings
are consistent with results reported in previous cross-
cultural validation studies conducted in diverse
populations, reinforcing the robustness and cross-cultural
applicability of the KOOS.
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