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Analysis of selected factors affecting rest pain in knee joint

osteoarthritis
Analiza wybranych czynnikow wptywajgcych na bol spoczynkowy w chorobie
zwyrodnieniowej stawu kolanowego

Beata Olesiak!(A.B.C.DEFCG) Agnieszka Przedborska2A.D:EF)

Wyzsza Szkota Edukaciji i Terapii w Szczecinie / College of Education and Therapy in Szczecin, Poland
2Klinika Rehabilitacji Ortopedycznej i Pourazowej Uniwersytetu Medycznego w todzi /
The Orthopedic Rehabilitation and Post-traumatic Unit of the Medical University in £6dz, Poland

Abstract

Introduction. Knee pain is a clinical sign of osteoarthritis and an ongoing inflammatory process in the joint.
Aim of the thesis. The purpose of this study was to evaluate the effect of BMI and degradative changes in
patellofemoral joint cartilage on the level of knee pain at rest.

Material and methods. The study group consisted of 150 patients with patellofemoral joint cartilage lesions.
The classification of cartilage degradation according to Outerdridge was done by ultrasound. The level of pain
at rest was assessed according to the VAS scale. The data was collected with usage of a self-made study
protocol.

Results. There was no statistically significant correlation between BMI and VAS pain complaints (rho = 0.099,
p = 0.228). There was also no statistically significant correlation between degradative changes in the cartilage
of the patellofemoral joint and the level of pain on the VAS scale (rho = 0.076, p = 0.353).

Conclusions. BMI does not affect the severity of knee joint pain at rest. The extent of cartilage wear in the
patellofemoral joint does not correlate with knee pain during physical inactivity.

Key words:
rest pain, femoropatellar joint, gonarthrosis, knee joint, Body Masse Index (BMI)

Streszczenie

Wstep. B6l kolana jest objawem klinicznym choroby zwyrodnieniowej i toczacego sie procesu zapalnego

w stawie.

Cel pracy. Celem pracy byta ocena wptywu BMI oraz zmian degradacyjnych chrzastki stawu rzepkowo-
udowego na poziom dolegliwosci bélowych stawu kolanowego w spoczynku.

Materiat i metody. Grupe badang stanowito 150 pacjentow ze stwierdzonymi zmianami w chrzgstce stawu
rzepkowo-udowego. Klasyfikacji degradacji chrzastki wg Outerdridge’a dokonano w badaniu
ultrasonograficznym. Ocene poziomu dolegliwosci b6lowych w spoczynku przeprowadzono wg skali VAS. Dane
zebrano w protokole badan wtasnego autorstwa.

Wyniki. Nie stwierdzono istotnej statystycznie zalezno$ci pomiedzy wskaznikiem BMI a dolegliwo$ciami
bdélowymi w skali VAS (rho = 0,099, p = 0,228). Nie stwierdzono istotnej statystycznie zalezno$ci pomiedzy
zmianami degradacyjnymi w chrzastce stawu rzepkowo-udowego a poziomem boélu w skali VAS (rho = 0,076,
p =0,353).

Wnhnioski. WskaZnik BMI nie wptywa na natezenie dolegliwos$ci bélowych stawu kolanowego w spoczynku.
Stopien zuzycia chrzastki w stawie rzepko-udowym nie koreluje z boélem kolana w czasie braku aktywnosci
fizycznej.

Stowa kluczowe:
bol spoczynkowy, choroba zwyrodnieniowa, staw rzepkowo-udowy, Body Masse Index (BMI), staw kolanowy

206 www.fizjoterapiapolska.pl
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Introduction

Pain is the main clinical sign of ongoing inflammatory changes
in the joint. The etiology of pain in osteoarthritis is not fully
understood, but it is known that it results from biochemical
changes in the inflamed tissues. Pain may occur during
physical activity or at rest. They can be acute or chronic in
nature. They depend on the extent of the ongoing process in the
joint, which is always accompanied by synovitis [1, 2, 3].

The synovial membrane (synovium) is the inner layer of the
joint capsule. Its main role is the synthesis and secretion of
joint fluid. Membrane dysfunction is a source of progressive
pathology. The dynamics of this process are variable and
dependent on many factors including but not limited to age,
microtrauma, BMI, and cartilage degradation [4, 5, 6].

The condition of the synovial membrane affects all the tissues
that make up the joint. It has the strongest effect on the cells of
cartilage tissue. As a result of the inflammatory process, the
membrane secretes inflammatory mediators contributing to
their degradation [1]. The result is an imbalance between the
anabolic and catabolic processes of cartilage. The products
formed from the breakdown of chondrocytes re-stimulate the
synovial membrane to secrete inflammatory cytokines thereby
exacerbating its inflammation. Cyclically repeated membrane
pathology accelerates and maintains the process of joint
destruction that leads to pain, swelling, mobility limitations,
and ultimately disability [3, 5]. It is accepted that the degree of
articular cartilage destruction is indicative of the progression of
osteoarthritis [7].

On imaging diagnosis, osteoarthritis of the knee is
characterized by a progressive and gradual loss of cartilage
tissue [8, 10]. Articular cartilage, is an exceptionally tractable
and resilient tissue that resists overloading and compressive
forces. Due to its structure, it has no self-repairing capabilities
and cartilage-like tissue appears at the damaged area.
Ultrasound and magnetic resonance imaging are primarily used
to differentiate cartilage lesions [10, 11].

Ultrasound is a common method of evaluating the cartilage of
the patellofemoral joint. It represents a separate biomechanical
unit in the knee joint. Disruption of its function can cause knee
dysfunction and result in pain. The Outerbridge four-grade
classification is used to assess the quality of articular cartilage,
which was used in this study [10, 11, 12].

The purpose of this study was to evaluate the effect of BMI and
cartilage wear in the patellofemoral joint on rest pain in the
knee joint.

Material and methods

The study group consisted of 150 patients (109 women (72.7%)
and 41 men (27.3%)) with cartilage lesions in the
patellofemoral joint. The average age of the group is 65.68
(9.99) years with a range of 26 to 85 years. The data was
collected with usage of a self-designed questionnaire. The
inclusion criteria for the study were ultrasound evidence of
degradative changes in the cartilage of the patellofemoral joint.
Cartilage was assessed by Outerbridge's four-grade
classification using Echoson's ALBIT device with a 5-12 MHz
linear transducer.

www.fizjoterapiapolska.pl 207
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Criterion for study exclusion was report of acute inflammation
of the knee joint. A VAS analog scale was used to assess pain
levels at rest. Data were collected between November 2018
and February 2020 at the Koremed medical facility in
Szczecin, Poland. Participants were informed about the
purpose of the study and signed a written informed consent.
The study was performed with the approval of the Bioethics
Committee of the Medical University of £6dz No RNN/
333/18/KE.

The results were statistically analyzed to evaluate the effects
of BMI, degree of cartilage degeneration, and gender on
resting pain in knee osteoarthritis.

Statistical analysis

Analysis of the results of the study was performed using IBM
SPSS Statistics 26. The level of statistical significance was
applied: p < 0.05. It used the tests and statistical coefficients
discussed below.

Spearman's rtho correlation coefficient was used to determine
whether statistically significant correlations of a linear nature
exist between variables measured at the ordinal level or
between variables measured at the quotient level but whose
distributions are statistically significantly different from
normal.

The Mann-Whitney U test was used to determine whether two
groups differed significantly on variables measured at the or-
dinal level or on variables measured at the quotient level but
whose distributions were statistically significantly different
from the normal distribution. The following designations are
used in the tables: N — number of subjects, Min — lowest score
in group, Max — highest score in group, M — arithmetic mean,
Me — median, SD — standard deviation, Z — Mann-Whitney
U test statistic, p — significance of Mann-Whitney U test.

The Kruskal-Wallis test was used to determine whether mo-
re than two groups differed significantly on variables me-
asured at the ordinal level or on variables measured at the
quotient level but whose distributions were statistically si-
gnificantly different from the normal distribution. The fol-
lowing designations are used in the tables: N — number of
subjects, Min — lowest score in group, Max — highest score
in group, M — arithmetic mean, Me — median, SD — standard
deviation, H — Kruskal-Wallis test statistic, p — Kruskal-Wallis
test significance.

Pearson's Chi-squared test of independence, was used to
determine if there was a statistically significant relationship
between nominal variables or between nominal and ordinal
variables (expressed categories). The following designations
are used in the tables: N is the abundance,% is the percentage,
Chi-squared is the Chi-squared test statistic, and p is the
significance of Pearson's Chi-squared test.

Results

The average VAS scale score was 1.81. Any pain at rest was
experienced by 54.7% of the subjects. The standard deviation
(2.18) was indicative of the wide variation in the study group

(Fig. 1).

www.fizjoterapiapolska.pl
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Figure 1. Distribution of pain levels measured by VAS scale

Percentage of subjects

The body mass index (BMI) of the study group took values
from 19.38 to 42.06. The average BMI was 27.9 (overweight)

(Fig. 2).
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Figure 2. BMI categories of the study group

Percentage of subjects

The relationship between BMI and pain level at rest was
analyzed (Fig. 3).
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Figure 3. The correlation between BMI and pain level on the VAS scale
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Spearman's rho linear correlation coefficient (rho = 0.099,
p = 0.228) showed no statistically significant correlation be-
tween the level of pain as measured by the VAS scale and the
subjects' precise BMI (Table 1).

Table 1. The correlation between BMI and pain intensity

BMI N VAS Min VAS Max M Me SD
normal 53 0 7 1.47 1.00 1.98
overweight 51 0 9 2.00 1.00 2.37
obesity 46 0 9 1.98 2.00 221

Also, the Kruskal-Wallis test (H = 0.781, p = 0.337) showed no sta-
tistically significant differences between normal weight, overweight
and obese subjects in terms of pain levels as measured by the VAS
scale. Based on the mean values, we can say that slightly less pain
is experienced by people with a BMI in the normal range — but the-
re is no statistically significant difference (Fig. 4).
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Figure 4. Correlation between BMI and pain intensity

The average Outerbridge score was 3.61. The standard
deviation (0.52) indicated a medicore variation in performance

(Fig. 5).
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Figure 5. Distribution of the degree of chondromalacia
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The link between the degree of chondromalacia and pain level
was also analyzed (Tab. 2).

Table 2. The correlation between the degree of chondromalacia and VAS

Degree of chondromalacia

2-3 57 0 7 1.49 1.00 1.80
4 93 0 9 2.00 1.00 2.38
4
E
s 3
w2
<
3 2 !
Z . 2,00
g 149
< 1
Q
=
0
-1
2-3 4

Degree of chondromalacia

Figure 6. The correlation between the degree of chondromalacia and VAS

The Mann-Whitney U test (Z = —0.884, p = 0.377) showed no
significant difference between subjects with chonodromalacia 2-
3 and subjects with chonodromalacia 4 in terms of pain levels at
rest. Based on the mean values, it can be said that slightly less
pain is experienced by those with chonodromalacia 2-3 — but
there is no statistically significant difference (Fig. 6).

Also, Spearman's rho linear correlation coefficient (rho = 0.076,
p = 0.353) showed no correlation between the degree of chono-
dromalacia and the level of pain at rest.

The link between gender and degree of chondromalacia was ana-
lyzed (Tab. 3).

Table 3. The correlation between gender and chondromalacia

in general

Degree of chondromalacia female

2 1 0.9% 1 2.4% 2 1.3%

3 45 41.3% 10 24.4% 55 36.7%

4 63 57.8% 30 73.2% 93 62.0%
in general 109 100.0% 41 100.0% 150 100.0%
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Figure 7. The correlation between gender and chondromalacia
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Chi-square test (Chi-square = 3.972, p = 0.137) showed no
statistically significant association between gender and degree
of chonodromalacia. Both women (57.8%) and men (73.2%)
were outnumbered by those with grade 4 chonodromalacia

(Fig. 7).

Discussion

Pain determines the patient's activity and mental state. It
can be acute or chronic in nature. In osteoarthritis, its seve-
rity is most often associated with physical activity, but it
also occurs at rest. Knee pain is the first clinical sign of an
ongoing inflammatory process [1, 2]. This process affects
all the vascularized tissues that make up the joint, especial-
ly the synovial membrane. The mechanisms and etiology of
pain in osteoarthritis are not fully understood. Pain is tho-
ught to result from overactive pro-inflammatory factors
that directly affect the condition of joint cartilage. This, by
degrading cartilage cells, reinforces the ongoing pathology
in the joint and exacerbates the already ongoing inflamma-
tory process of the membrane. The sustained sequential
cycle accelerates degenerative changes causing pain, swel-
ling of the joint and reduced motor function [13]. Osteoar-
thritis is a characteristic feature of the aging population
with a multifactorial basis. Its risk increases with age and
its effects are irreversible, making it a society-wide pro-
blem. Absolute factors predisposing to degenerative chan-
ges, in addition to age, are gender and, often emphasized,
genetic conditions. Relative variable factors include obesi-
ty, physical activity, and trauma to the joint [12, 17]. All
contribute to increased expression of degenerative changes.
Authors of studies dealing with the etiology of the disease
emphasize that age is a major factor in the pathology of the
joint [1, 4, 6, 7, 15]. Wolanin et al. report that in Poland the
highest percentage of symptomatic patients is in those over
60 years of age. They list gender, overweight, and obesity
as the most common causes of the disease [17]. In their
own work, gender was not observed to be significantly as-
sociated with changes in the cartilage of the patellofemoral
joint. In the performed analysis, both male and female sub-
jects had advanced degenerative changes in comparable

Chondromalacia
on a 4-point scale
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ranges. Contratese et al. in a 2020 publication in a review
of in vivo and in vitro studies on the effect of gender on
degenerative disease report that there are gender differences in
clinical symptoms and disease progression. Their review did
not conclude that women were more likely to have the disease,
only that inflammation was greater than in men [18]. Srikanth
et al. in a 2005 publication summarized their analysis by
stating that gender entered into a strong correlation with age
and the area of localized degenerative changes. They observed
that the risk of knee joint changes was more common in
women than in men [19]. Kaur et al. support this view and
report that women are twice as likely as men to have
symptoms of disease in the knee [5]. However, Salaffi et
al. noted in their study that women tended to report knee pain
of higher intensity than men [13]. The lack of gender relation
to degenerative changes in self-reported work may be a result
of an underrepresentative study group, especially the small
number of men. The mean age of the subjects was above 65
years and the mean BMI (27.9) was indicative of overweight,
which has obvious implications for the degree of cartilage
wear. However, among both men and women, cartilage
changes in the joint were at similar levels.

Since the group was homogeneous in terms of the degree of
chondromalacia, the effect of cartilage changes on pain at
rest was analyzed. Considering the chronic inflammation due
to advanced degenerative changes in the cartilage of the
joint, it was hypothesized that the degree of cartilage changes
correlates with pain even during inactivity. However, this
analysis resulted in statistically insignificant differences in
subjects with lower cartilage wear. They experienced slightly
less pain but it was not statistically significant. The
prevalence of grade IV patellofemoral joint cartilage
degradation in the study group was not related to the level of
pain experience at rest. Perhaps because of the particular
anatomy and function of the joint, an assessment of the
strength and function of the quadriceps muscle, which
directly affects the patellofemoral joint, should be included in
the analysis of the study [23, 24].

In a review of studies on the effect of high BMI on
osteoarthritis of the knee, H.Zheng and Ch.Chen report that
overweight and obesity are significant factors in increasing
the risk of joint lesions [25]. Coggon et al. after conducting
a study on a representative group of subjects, indicate that
individuals with high BMI have a high risk of developing the
disease [26]. Salaffi et al. on the other hand state that
although BMI is a high risk factor for degenerative changes,
it does not correlate closely with pain [13]. In our study, we
analyzed the correlation of body weight and pain.
Considering the average values, it was noted that those with
a normal BMI were slightly less likely to feel pain, but there
was no statistically significant difference. This supports the
conclusion that BMI does not affect pain at rest.

In the presented clinical material there was no correlation
between the selected factors and the occurrence of pain at rest.
Pain is most likely influenced by other factors related to
ongoing inflammation within the joint. The exact
determination of these factors requires further research, which
will be the subject of the authors' next paper.
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Conclusions

1. BMI does not affect the severity of knee joint pain at rest.

2. The extent of cartilage wear in the patellofemoral joint
does not correlate with knee pain during physical inactivity.
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