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Abstract

Objective: To assess factors associated with pain and functional
level in patients with knee osteoarthritis (OA).

Materials and Methods: Patients with knee OA (n=161), with a
mean age of 62.4+ 8.7 yrs were studied. Age, sex, body mass
index (BMI), education level, smoking habit, regular physical
activity habit, symptom duration were recorded. Kellgren-
Lawrence scores were calculated in anterio-posterior and lateral
knee radiographs. Functional level of patients were assessed by
Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) and pain severity of the patients were assessed by
Visual Analoge Scale (VAS).

Results: The BMI was positively correlated with mean scores of
WOMAC pain, joint stiffness and daily living activities subscores
(r=0.592, r=0.634, and r=0.749, respectively). Education level was
inversely correlated with mean scores of WOMAC pain, joint
stiffness and daily living activities subscores (r=-0.394, r=-0.345,
and r=-0.352, respectively). Kellgren-Lawrence scores of anterior-
posterior and lateral view radiographs were found to be
correlated with age and symptom duration (r=0,263, p=0,001
and r=0,339, p=0,016, respectively). No relationship was found
between pain VAS scores and any assessed factors.\When WOMAC
subscale scores and VAS scores were compared according to
gender, WOMAC pain scores were found higher in females
(p=0.024). No correlation was found between remainder factors
and scores of the three sections of WOMAC.

Conclusion: The BMI is the most important factor associated with
functional level and pain severity of patients with KOA. Patients
must be encouraged to loose weight in order to decrease
symptom and disease severity.

(Turk J Rheumatol 2010; 25: 77-81)
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Ozet

Amac: Diz osteoartriti (OA) olan hastalarda agrn ve fonksiyonel
duzeyle iliskili etkenleri belirlemektir.

Yontem ve Gerecler: Diz OA tanisi alan 161 hasta calismaya alin-
di. Hastalarin yas ortalamasi 62.4+ 8.7 yil olup ortalama semptom
sUresi 43.76+ 26.6 aydi. Hastalarin yas, cinsiyet, vicut kutle indek-
si, egitim duzeyi, sigara ve dluzenli egzersiz aliskanhgi ve semp-
tom sureleri kaydedildi. On-arka ve lateral diz grafilerinde
Kellgren-Lawrence skorlari hesaplandi. Hastalarin fonksiyonel
dizeyi Western Ontario ve McMaster Universitesi Osteoartrit
indeksi (WOMAQC) ile, agri siddeti Gorsel Agri Skalasi (GAS) ile
degerlendirildi.

Bulgular: Vucut kutle indeksi ile WOMAC agri skoru (r=0.592,
p=0.0001), WOMAC eklem sertligi skoru (r=0.634, p=0.0001) ve
WOMAC guinlik yasam aktiviteleri skoru (r=0.749, p=0.0001) ara-
sinda iliski saptandi. Egitim duzeyi ile WOMAC agri skoru
(r=-0.394, p=0.001), WOMAC eklem sertligi skoru (r=-0.345,
p=0.004), ve WOMAC gUinltik yasam aktiviteleri skoru (r=-0.352,
p=0.003) arasinda ters iliski saptandi. Kellgren-Lawrence skoru
(6n-arka ve yan grafi) ile GAS skoru ve her tic WOMAC skoru ara-
sinda iliski saptanmadi (p>0.05). Kellgren-Lawrence 6n-arka ve
yan grafi skorlari yas ve semptom suresiyle iliskili bulundu (sirasiy-
la r=0.263, p=0.001 ve r=0.339, p=0.016). GAS skoru ile herhangi
bir parametre arasinda iliski saptanmadi. WOMAC alt grup skor-
lari ve GAS skoru cinsiyete gore karsilastinldiginda WOMAC agri
skorunun bayanlarda daha yuksek oldugu saptandi (p= 0.024).
Geri kalan faktorlerle WOMAC alt grup skorlari arasinda korelas-
yon saptanmadi.

Sonuc: Vicut kitle indeksi, diz OA olan hastalarda fonksiyonel
dizey ve agn siddetiyle iliskili en onemli faktérdur. Hastalar,
semptom ve hastalik siddetini azaltmak acisindan kilo vermeye
tesvik edilmelidirler.

(Turk J Rheumatol 2010; 25: 77-81)
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Introduction

Osteoarthritis (OA) is the most prevalent rheumato-
logical disorder and frequently affects the weight-bear-
ing joints such as the hips and knees (1). Cartilage degen-
eration and inflammation stimulate new bone (spur)
formation around the joint (2). These degenerative
changes cause pain, stiffness and swelling (1) that result
in chronic disease and disability with advanced age and
seriously alter the quality of life (3). The degree of pain
and functional loss are the factors that guide the selec-
tion of treatments for OA of the knee, which include the
use of non-steroidal anti-inflammatory drugs (NSAIDs),
exercising, physical therapy, and knee arthroplasty (4, 5).

It is, therefore, very important to identify the factors
causing the pain and disability in each presenting case in
order to select the correct mode of treatment to impede
the advance of the disease. The aim of this cross-sectional
study was to investigate the factors associated with the
level of pain and disability in patients with OA of the
knee.

Materials and Methods

Patients attending the Physical Medicine and
Rehabilitation outpatient clinic with complaints of knee
pain were investigated via the patient’s history, physical
examination and radiographic imaging. Diagnosis of OA
of the knee was made according to the criteria of the
American College of Rheumatology (ACR) (6). The criteria
for exclusion from this study were: inflammatory knee
disorders, metabolic bone disease, history of knee trau-
ma, previous knee surgery, previous intra-joint injections,
and use of NSAIDs in the past three months. A total of
161 patients were included in the study. Demographic
data, including age, gender, height, body weight, educa-
tional level, smoking habit, regularity of physical exercise,
and duration of pain were recorded. Body mass index
(BMI, kg/m2) was calculated for each patient. The study

was approved by the university ethical committee, and all
patients signed an informed consent form.

Knee X-ray images were made front-to-back while
standing and laterally with the knee at 30 degree flexion.
These were evaluated independently by two clinicians,
and scored between 0 and 4 with respect to the Kellgren-
Lawrence criteria (7). In cases of disparity, the clinicians
reassessed the X-ray images together.

Pain intensity and functional level were scored, respec-
tively, according to Visual Pain Scale (VAS) (no pain=0,
unbearable pain=10) and Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC). WOMAC sub-
scores for pain (WOMAC part A), joint stiffness (WOMAC
part B) and daily living activities (WOMAC part C) were
calculated separately.

Statistical Analyses:

The SPSS 11.0 package was used for statistical analyses.
Spearman correlation coefficient was calculated to investi-
gate any correlation between pain and functional level of
the joint and the demographic characteristics and Kellgren-
Lawrence scores. Statistical differences between genders
were evaluated through the Mann-Whitney U test.

Results

The mean age of the patients was 62.4+8.7 years, and
121 of the patients were female. The mean BMI was
26.7+12.2 kg/m2 (18.66-43.5 kg/m2), and the mean pain
duration was 43.76x+26.6 months. The demographic
details of the patients are given in Table 1. Positive cor-
relations were determined between BMI and WOMAC
pain score (r=0.592, p=0.0001), WOMAC joint stiffness
score (r=0.634, p=0.0001) and WOMAC daily living activi-
ties score (r=0.749, p=0.0001). Inverse correlations were
determined between educational level and WOMAC pain
score (r=-0.394, p=0.001), WOMAC joint stiffness score
(r=-0.345, p=0.004), and WOMAC daily living activities
score (r=-0.352, p=0.003). No correlation was observed

Table 1. Demographic characteristics and outcome parameters of the patients (n=161)

Age (years)

Body mass index (kg/m2)

Disease duration (months)
Regular aerobic exercise

Smoking habit (%)
Kellgren-Lawrence Score (median)

Education (%)
Primary (n=59)
Secondary (n=35)
High School (n=32)
University (n=12)
VAS score
WOMAC-A score (median)
WOMAC-B score (median)
WOMAC-C score (median)

62.4+8.7 (42-83)
26.7+12.2 (18.6-43.5)
43.8+26.6 (6-324)
0
12.5% (n=20)
Anteroposterior Lateral
2 1

42.8%
25.4%
23.2%
8.7%
6.6+1.4(2-10)
12 (1-19)

5 (0-11)
41 (6-65)

AS: Visual Analogue Scale, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index Values are presented as median or

meansstandard deviation (minimum-maximum)
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between the Kellgren-Lawrence scores for the anterior-
posterior and lateral X-rays, the VAS score and all three
WOMAC subscores (p>0.05). There were statistically sig-
nificant relationships between the Kellgren-Lawrence
scores and age (r=0.263, p=0.001) and duration of symp-
toms (r=0.339, p=0.016). No relationship was observed
between the VAS score and any of the parameters. When
the WOMAC subscores and the VAS score were compared
according to gender, the WOMAC pain score was found
to be higher in the female patients (p=0.024). There were
no statistically significant differences between genders in
terms of age (p=0.09), symptom duration (p=0.904) and
BMI (p=0.135), as shown in Table 2.

Discussion

In this study, we investigated the possible causative
factors associated with pain intensity and functional level
in patients diagnosed with OA of the knee. Educational
level and BMI were found to be associated with the pain
and functional level of the joint. Obesity has been shown
to be as a risk factor for OA of the knee (11-16). It is
known that excess body weight contributes to the devel-
opment of OA by increasing the stress on the weight-
bearing joints as well as through metabolic effects
(15, 16). Extra physical load causes tearing and fragmen-
tation of the cartilage, thereby facilitating the develop-
ment of OA (15). At the same time, the biomechanics of
the joints are adversely affected by the abnormal load-
ing, necessitating more demand from the quadriceps
muscles. In this investigation, the patients were over-
weight on the basis of BMI values and did not perform
regular aerobic exercises.

Although a positive correlation between BMI and
WOMAC pain scores was demonstrated, a similar rela-
tionship between BMI and VAS scores was not observed.
This disagreement in the results is probably due to the
different scoring procedures. Using the WOMAC pain
guestionnaire, patients verbally score the pain severity
while performing specific activities like walking on a flat
surface or climbing up and down stairs. With the VAS,
patients are asked to score pain they experience during a
specific general daily activity on a scale of 1 to 10.
However, since patients are sitting while responding and

not experiencing pain at that moment, they are more
likely to underscore the pain level for a general daily
activity despite having complained of severe pain when,
for example, using the stairs for the purposes of WOMAC
scoring.

Inverse relationships were observed between educa-
tional level and pain, joint stiffness and daily living
activities. Disagreement between the change observed in
WOMAC scores and results on objective parameters like
range of motion have been reported (18). The arguments
put forward included the possible dependence of the rat-
ing of pain experienced by the patients on psychological
status, personality and the means developed to cope with
the pain. Hence, another factor to be considered can be
the educational level of the patient, such that those
patients with lower educational level could be exaggerat-
ing or finding it difficult to describe the pain experi-
enced. Therefore, we believe that more objective meth-
ods should be developed to assess the pain level and
hence the disability of the patients.

Disagreements have also been observed in the results
of different studies on the relationship of cigarette smok-
ing and OA of the knee. While some have concluded that
there is cartilage loss in association with smoking, which
causes OA development (19, 20), others have proposed a
protective role of smoking against the development of
OA (21-24). Although the mechanism of the proposed
protective effect of smoking is not clearly understood,
the reorganization by nicotine of the activation of the
collagen-glycosaminoglycan synthesis in the chondrocytes
has been demonstrated by Gullahorn et al. (25). However,
Wilder and Ark (26) did not see a relationship between
cigarette smoking and the radiological evidence of the
grade of OA of the knee. In the present study, no relation-
ship was determined between the Kellgren-Lawrence
scores of the X-ray images and the pain level and func-
tional loss. This result may be due to the paucity of smok-
ers among our patients.

In this study, radiological grading of OA correlated
with the patient’s age as well as the duration of the dis-
ease, a finding which once again has shown the progres-
sive nature of OA and the necessity of taking early mea-
sures to impede the advance of the disease (27). A survey
of the literature has shown disagreements between the

Table 2. Comparison of patients according to gender
Age (years) BMI VAS score WOMAC-A score WOMAC-B score WOMAC-C score
(kg/m2) (median) (median) (median)

Female 61.8+9.1 26.5+13.0 6.7+1.5 12 5 41
(42-83) (21.5-43.5) (2-10) (1-19) (0-11) (6-65)

Male 64.0+7.2 27.2+9.4 6.4+1.3 6 4 32
(50-80) (18.7-41.9) (5-8) (4-17) (0-8) (6-60)

P 0.09 0.135 0.441 0.024 0.266 0.128

BMI: Body mass index, VAS: Visual Analogue Scale, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

Values are presented as median or meanzstandard deviation (minimum-maximum).
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results of clinical and radiological investigations. In gen-
eral, however, these results are comparable to the results
of this study, in which radiological scoring of the disease
did not correlate with pain intensity or functional loss in
the joint (28-31). The reasons for these observations
could have resulted from examination of only the tibio-
femoral joint (30, 31). However, the results of investiga-
tion of both the tibiofemoral and the patellofemoral
joints in the study presented here did not show a correla-
tion between the Kellgren-Lawrence scores and the func-
tional level or pain intensity. Szebenyi B. et al. (29), having
also investigated the tibiofemoral and patellofemoral
joints, observed that the patients with structural changes
in both joints experienced more pain and functional limi-
tations as compared to those who had deformations only
in a single joint type. In the present study, there were a
few cases with structural deformity in only a single com-
partment. Another and important conclusion of the
Szebenyi et al. (29) study was the determination of cor-
relations between different radiological findings of
osteophytes, joint space narrowing and subchondral scle-
rosis of the knee, despite the failure to demonstrate a
correlation between the Kellgren-Lawrence scores and
pain intensity or functional level of the joint.

It has been shown in a recent study that the Kellgren-
Lawrence score is not related to the VAS or the WOMAC
score but that it is important for the follow-up on the
progress of the disease (32). Direct X-ray radiography is a
suboptimal technique for demonstrating pathologies like
synovitis or bone marrow edema, which underlie the
joint pain. Torres et al. (33) demonstrated that pain inten-
sity correlated with erosion in subchondral bone, bone
marrow lesions, synovitis, effusion, and meniscal tear,
which are not demonstrable with direct X-ray imaging.
Further, radiological grading of the disease could differ
on the basis of individual assessment. In the study pre-
sented here, when differences of opinion arose in
Kellgren-Lawrence scoring, the two examiners reached a
final decision together.

In conclusion, BMI correlated with pain and functional
limitation in patients with OA of the knee. We found that
these patients were not adequately advised on maintain-
ing their ideal body weight and on regular physical exer-
cising, subjects which require serious clinical attention.
Radiological examination of the knee is used for the
evaluation of OA, but its use for assessing the severity of
the disease is questionable. Therefore, clinicians should
consider the individual patient’s complaints rather than
basing their opinion on the radiological imaging to deter-
mine the effective treatment and advice in the manage-
ment of the disease.
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