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ABSTRACT

Objective: The study aims to find out the association between knee
pain and lower back pain.

Methodology: This study focuses on a cohort of 1254 individuals who
fulfilled the inclusion criteria and presented to the clinic with Knee pain
from January 2022 till August 2023.

Results: Majority of our patients were females (55%). 853 patients had
associated lower back pain which was 68% of the total patients that
presented with knee pain. There was an association of smoking (55.2%)
with lower back pain and knee osteoarthritis. Most of our patients with
LBP had associated moderate to severe depression, which was 79.7%
according to the GDS scale. There was a significant association in ODI
scores for the patients with lower back pain when comparing patients
with ones without lower back pain (p-value <0.05).

Conclusion: Our findings underscore the significant interaction between
low back pain and knee osteoarthritis, impacting various aspects of
patients' lives. The multifaceted nature of this association requires a
holistic and interdisciplinary approach to effective management
Keywords: Chronic pain / Geriatric Depression Scale (GDS) / Kellgren
And Lawrence (KL) / Knee Society Score (KSS) / Oswestry Disability
Index (ODI) / Visual Analogue Score (VAS).
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INTRODUCTION

A complex degenerative condition, osteoarthritis (OA)
is classified by periarticular bone remodeling and
articular cartilage loss or degradation!. Nearly four-
fifths of the world's cases of osteoarthritis (OA),
which deteriorates with advancing age and obesity,
are caused by knee osteoarthritis (KOA), a
widespread  condition affecting the elderly
population?. It is estimated that KOA affects more
than 30% of people over the age of fifty>. KOA is the
most prevalent type of OA, which is currently the
twelfth greatest cause of disability, according to the
Global Burden of Disease®. The most common kind of
arthritis, OA is characterized by severe structural
alterations and joint inflammation, which lead to pain

and functional disability. The primary symptoms, pain
and stiffness, have a major impact on day-to-day
activities®. Patients with KOA and its coexisting
symptoms can have inconsistent radiographic
findings. Patients who arrive with symptoms early in
the disease may not need to correlate radiographic
findings, even if those with major radiographic
abnormalities may not have as severe symptoms as
one would expect. Nevertheless, due to their
extensive availability, X-rays have been utilised to
assess the prevalence of OA%3,

Low back pain (LBP) is reported by between
54.6% and 57.4% of individuals with knee OA, and
the combination of these two illnesses may result in
more severe symptoms and restrictions®’. Cross-
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sectional investigations on people with knee OA
support this, demonstrating that the presence of
concomitant LBP may aggravate the symptoms of the
condition®. These two conditions might be related
biomechanically’. Concurrent LBP was also linked to
worsening OA symptoms, according to a recent
meta-analysis®. The quality of life (QOL) is poorer in
people with both OA and LBP’. Although little
research has examined this relationship, a large
cross-sectional investigation carried out in Japan
found a high correlation between lower QOL and
lower back and knee pain'®. This study's primary
focus is on the relationship between LBP and KOA
and how it impacts patients' impairments.

The International Association for the Study of
Pain defines central sensitization (CS) as an
increased sensitivity of nociceptive neurons in the
central nervous system (CNS) to afferent input at
normal or subthreshold levels. A nociceptive neuron
is a complete neuron, including its axon and
dendrites, which can be either central or
peripheral''2, In order to promote adaptive
reactions after tissue damage, the central nervous
system actively controls nociceptive signals?3.
Peripheral sensitization, which causes primary
hyperalgesia in knee OA, is the phrase used to
describe how the nociceptors in the knee joint
become more sensitive to painful stimuli. A chronic
iliness is the cause of this procedure. Owing to the

facilitation of CS, central magnification of
nociception, and impairment of pain control,
secondary  hyperalgesia, including widespread

hyperalgesia at many body areas, may also occur in
unaffected tissue'4.

To fully understand the relationship between
KOA and LBP and how it impacts patients' levels of
disability, more research is necessary. Our cross-
sectional study's main objective is to evaluate the
impact of the KOA and LBP interaction on patients'
symptoms, disability, and quality of life. This
collaboration will be extremely helpful to future
medical professionals as they create protocols for
effectively treating patients who have both
concurrent KOA and LBP.

Background
Osteoarthritis is a degenerative condition, classified
by periarticular bone remodeling and articular
cartilage loss or degradation. Nearly four-fifths of the
world's cases of osteoarthritis (OA), involve the knee
joint (Knee osteoarthritis or KOA), and is seen to be
associated with lower back pain (LBP) in up to 57.4%
of the cases. The combination of these two illnesses
may result in more severe symptoms and restrictions.

METHODOLOGY

Setting and Participants: During the clinic visits,
older residents of the community who reported
having knee pain at the time were selected and
allowed to take part in the study, from January 2022
till August 2023. Since the study is observational, no
upper limit on the number of recruited participants
was specified. The study was authorized by ethical
committee before enrolment, and each subject’s
written consent was sought.

Inclusion criteria:

1. Age 245

2. Knees with medial tibiofemoral compartment
Kellgren and Lawrence [K&L] grade = 1 in one
or both knees evaluated on weight-bearing
anteroposterior radiographs

3. Ability to walk freely on level ground without
assistance from an ambulatory assistive device

4. Individuals with unilateral and bilateral knee OA
were not taken into separate consideration.

5. Patients with complete medical record.

Exclusion criteria:

1. Having had knee surgery in the past

2. Rheumatoid arthritis

3. Having had a periarticular fracture in the past

4. Having neurological deficits / neurological
disease

5. Spondylo-arthropathies

To maximize the result’s generalizability, the age
range of > 45 years was chosen because knee
discomfort and lower back pain are prevalent among
community members in our community who are 45
years of age or older. As Knee osteoarthritis is
predicted to progress from KL grade I to KL grade II
within 3 to 5 years, we included patients with a KL
grade > 11>16,

Measurements

The following metrics were assessed in each patient:
(1) knee society score (KSS); and (2) lower back pain
(LBP). Covariates included depressed symptoms,
radiographic OA severity, and demographic traits.

Low back pain (LBP)
LBP was evaluated using Oswestry Disability Index
(ODI), to minimize any variations or discrepancies.
And severity of pain was documented using Visual
Analogue Scale (VAS).

Knee Society Score (KSS)
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The Knee Society Clinical Rating System (KSS) was
developed as an and objective scoring system to
quantify the patient's functional capacity before and
after knee arthroplasty. It was first published in
Clinical Orthopaedics and Related Research in 1989.
The system is separated into two categories: a
functional score which evaluates the patient's ability
to climb stairs and walk, and another part which
scores the knee joint itself.

Covariates

The subjects self-reported their age, sex, and height.
Participants' weights were recorded on a scale while
they were clothed but not wearing shoes. The
formula for calculating body mass index (BMI) was to
divide weight in kilograms by height in squared
meters.

Each participant's radiographic severity of
osteoarthritis of both knees was assessed by weight-
bearing anteroposterior short view, via the KL scoring
system as described in previous studies. As reported
by the patient, there was documentation of either
unilateral or bilateral knee pain. To reduce potential
bias resulting from the similarity between a patient's
right and left knees, radiography examinations only
included the patient's index knee. The more painful
knee was designated as the index knee.

Symptoms of Depression were measured via the
Geriatric Depression Scale (15-item), a uniform self-
administered questionnaire with only yes/no
responses. A higher number indicates more
depression and a lesser number indicates vice versa.
GDS is one of the most widely used depression scales
in adults. It was found to be able to discriminate
between mild (=5) and moderate/severe (=11)
depression.

Statistical Analyses

Using SPSS version 20, the sample size was
determined based on patients with and without LBP
in order to identify a significant interaction (if any)
between knee pain and low back pain leading to
disability.

The study included KSS pain and stiffness
(continuous) and LBP (0, no; 1, yes) as independent
variables. Covariates included index knee tibiofemoral
joint K&L grade, age, sex, BMI (continuous), and
GDS score (continuous). Based on their correlation
with disability and clinical judgment, these covariates
were selected beforehand.

Data analyses was performed using SPSS
version 20. P value <0.05 was taken to be
statistically significant.

RESULTS

A total of 2796 patients, visited with an atraumatic
knee pain from 15t January 2022 till 31t August 2023.
Only 1254 patients were included in our study as
they fulfilled our inclusion criteria or had complete
data available. Out of these, 373 (43.7%) were
males and 480 (56.3%) were females, who had
associated LBP. While on the other hand, 189
(47.1%) were males and 212 (52.9%) were females
who were without any LBP complaints. The mean age
of participants was 56.76 years in the group with
LBP, and 62.14 years in the group without LBP. The
patients in this study who had LBP, on average had
2.19 co-morbidities. At the same time, patients
without LBP on average had 2.20 different co-
morbidities. Incidence of DM in both groups showed
100 (11.7%) people with LBP and 52 (13.0%) people
without LBP were diagnosed with it respectively. A
positive association with smoking was seen in
patients of KOA with LBP which was 55.2% and in
the group with no LBP it was only 28.2%. The mean
BMI of patients with LBP was 27.3 and 25.4 for the
patients without LBP. (TABLE -1)

Association of Oswestry Disability Index with
lower back pain is given in TABLE - 2. The table
shows the ODI index, among patients with LBP,
22(2.6%) had moderate disability, 330 (38.7%) had
a severe disability, 465 (54.5%) had crippling back
pain and 36 (4.2%) were in bed-bound or
exaggeration of symptoms category, demonstrating a
positive association between LBP and KOA as seen by
the scores. While in patients without LBP, 10 (2.5%)
had moderate disability, 292 (72.8%) had a severe
disability, 94 (23.4%) had crippling back pain and 5
(1.2%) were bedbound or exaggeration of symptoms
category (P=<0.005).

Association of Knee Society Score with lower
back pain is shown in Table 3. In patients with LBP,
89 (10.4%) had a score between 86 to 100, 126
(14.8%) had a score between 76 to 85, 423 (49.6%)
had a score between 65 to 75 and 210 (24.6%) had
a score 64 to 34. In contrast to the group without
LBP, 52 (13.0%) had a score between 86 to 100, 71
(17.7%) had a score between 76 to 85, 149 (37.2%)
had a score between 65 to 75 and 125 (31.2%) had
a score between 64 to 34. (P=<0.002).

In table 4, association of Kellgren and Lawrence
Knee Osteoarthritis grading with lower back pain is
given. In the group of patients with LBP, 90 (10.6%)
patients were ranked with grade I knee
osteoarthritis, 126 (14.8%) with grade II, 212
(24.9%) with grade III and 425 (49.8%) with grade
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(2.7%) had a grade 1V score. Our data signifies that
lower back pain has an association with a worsening
grade of Knee OA (p-value <0.001).

IV knee osteoarthritis score. While in the group
without LBP, 112 (27.9%) had grade I, 150 (37.4%)
had grade II, 128 (31.9%) had grade III, and 11

Table 1: Demographics

All Patients with Knee Osteoarthritis With LBP Without LBP
(T=853) (T=401)

Mean Age (years) 56.76 62.14

Male 373 (43.7%) 189 (47.1%)
Gender

Female 480 (56.3%) 212 (52.9%)

Height (cm) 167.72 168.67
DM 100 (11.7%) 52 (13.0%)

No. of Comorbids 2.19 2.20

Mean Weight (kg) 76.69 72.21
Smoking 471 (55.2%) 113 (28.2%)

27.3 25.4

Mean BMI (kg/m2)

Table 2: Association of ODI Scores with Lower Back Pain

Oswestry Disabilty Index
Lower
back pain 21%—40%: 41%—-60%: 61%—-80%: 81%-100%: bed- Total
Moderate Severe Crippling back | bound or exaggeration
Disability Disability pain of symptoms
YES 22 (2.6%) 330 (38.7%) 465 (54.5%) 36 (4.2%) 853
NO 10 (2.5%) 292 (72.8%) 94 (23.4%) 5 (1.2%) 401
Total 32 622 559 41 1254
p-Value p<0.005
Table 3: Association of KSS with LBP
Knee Society Score
Lower back pain
86 to 100 76 to 85 65 to 75 64 to 34 33 Total
YES 89 (10.4%) 126 (14.8%) | 423 (49.6%) | 210 (24.6%) | 5 (0.6%) 853
NO 52 (13.0%) 71 (17.7%) 149 (37.2%) | 125 (31.2%) | 4 (1.0%) 401
Total 141 197 572 335 9 1254
p-Value p<0.002

Table 4: Association of KL Grading with LBP

Lower Back Pain

Kellgren and Lawrence (KL) Knee Osteoarthritis Grading
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Grade - I Grade - II Grade - III Grade - IV Total
YES 90 (10.6%) 126 (14.8%) 212 (24.9%) 425 (49.8%) 853
NO 112 (27.9%) 150 (37.4%) 128 (31.9%) 11 (2.7%) 401
Total 202 276 340 436 1254
p-Value P<0.001
Table 5: Association of Geriatric Depression Scale with LBP
Geriatric Depression Scale
Lower back pain Normal Mild Moderate Severe Total
Depression Depression Depression
YES 87 (10.2%) 86 (10.1%) 588 (68.9%) 92 (10.8%) 853
NO 97 (24.2%) 98 (24.4%) 103 (25.7%) 103 (25.7%) 401
Total 184 184 691 195 1254
p-Value p<0.005

Table 6: Visual Analogue Scores of Knee O. A patients when Comparing with or without Lower Back Pain

Knee OA patients

Description of VAS

% (n)

Total No. of patients

VAS Scores of Patients

Mild pain

0% (0)

Moderate pain

0.12% (1)

i o,
with LBP Severe pain 58.38% (498) 853
Very severe pain 33.53% (286)
Worst pain 7.97% (68)
Mild pain 0.25% (1)
Moderate pain 1.50% (6)
VAS Score of Patients .
without LBP Severe pain 55.11% (221) 401
Very severe pain 42.64% (171)
Worst pain 0.50% (2)
Total 1254
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7.97%  0-00%

H Mild pain W Moderate pain 1 Severe pain ™ Very severe pain B Worst pain

Image 1: VAS Score of patients with LBP

0.25%

H Mild pain B Moderate pain 1 Severe pain 1 Very severe pain B Worst pain

Image 2: VAS Score of patients without LBP
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In Table 5, an association of the Geriatric
depression scale with lower back pain is shown. In
patients who suffered from LBP, 87 (10.2%) had no
depression, 86 (10.1%) had mild depression, 588
(68.9%) had moderate depression and 92 (10.8%)
suffered from severe depression. In the group
comprising patients without LBP, 97 (24.2%) had no
depression, 98 (24.4%) had mild depression, 103
(25.7%) had moderate depression and 103 (25.7%)
suffered from severe depression (p<0.005).

The Visual Analogue Scores of patients with LBP
and patients without LBP are compared in Table 6.
Image-1 and Image-2. In the group with LBP, 0 (0%)
had mild pain, 1 (0.12%) had moderate pain, 498
(58.4%) had severe pain, 286 (33.5%) had very
severe pain and 68 (8.0%) had worst pain. In
comparison with the group without LBP, 1 (0.3%)
had mild pain, 6 (1.5%) had moderate pain, 221
(55.1%) had severe pain, 171 (42.7%) had very
severe pain and 2 (0.5%) had worst pain.

The VAS scores were high in both sets of
patients in both groups.

DISCUSSION

This cross-sectional study aimed to investigate the
influence between low back pain (LBP) and knee
osteoarthritis (KOA) and its combined effect on an
individual’s disability and its subsequent effect on the
quality of life. Numerous earlier works have shown
that disability is a leading consequence of lower limb
OAY, KOA coupled with back pain is significantly
associated with a loss in quality of life.'® The findings
from our study revealed a significant association
between LBP and KOA, impacting various aspects of
patients' lives, including symptoms, impairment, and
quality of life. Through this study, we have shed light
on a topic, that will have far-reaching consequences
on the development of newer protocols for patient
treatments and in improving their overall quality of
life.

In our study which focused on patients
diagnosed with knee osteoarthritis, we have found
some interesting correlations. Since KOA is quite
prevalent in society, the impact of its subsequent
disability burden on the community is high, in terms
of healthcare utilization. Thus, it is paramount to
identify and understand the factors which contribute
to such disability. Our results indicate that a
considerable proportion of knee osteoarthritis
patients also suffer from low back pain (68.0%), with
a higher incidence of LBP in females compared to
males is noteworthy and warrants further

exploration, as it may have implications for tailored
treatment approaches. The mean age of participants
in the group with LBP was lower than those without
LBP, suggesting that the interaction between LBP and
KOA may have an earlier onset or greater impact on
younger individuals. This finding emphasizes the
need for early intervention strategies to address the
dual burden of LBP and KOA in clinical practice.

Extensive studies have been conducted to
identify several risk factors for KOA. According to a
meta-analysis carried out in 2015 strong evidence for
age, ethnicity, BMI, and co-morbidity count as risk
factors'®. In our study, the patients in the group with
LBP had higher BMI compared to the non-LBP group,
showing a correlation with increased BMI. This
prevalence aligns with previous studies emphasizing
the coexistence of these conditions.?

Though our study showed a strong correlation
between smoking with LBP and KOA, showing that
smokers were twice as likely to present with LBP
previous studies done in this field have shown a
rather causal relationship between smoking and knee
OA, thus making such a relationship speculative. This
calls for more = studies to further elucidate this
association.?%2

KOA is well-known to be a significant cause of
disability around the globe. A large cohort study was
conducted, which primarily included Mexican
Americans. The number of activities of daily living
that were impaired was 1.12-1.35 times greater
among those diagnosed with OA, compared to those
without it?3. A nationwide study was conducted in
Korea, which found that the estimated years lived
with disability was incredibly high among elderly
males and females with OA.%*

A population-based study was conducted in
Sweden which showed an increased risk for sick
leave or disability among job sectors, which was
attributed to KOA?>. In probing the disability in KOA
patients, our study made the assessment based on
the Oswestry Disability Index. It demonstrated a
significant impact, as patients with LBP had more
severe disability, with more percentage of patients
with crippling back pain and being bedbound
compared to the group without LBP.

Patients with LBP had a much more severe
osteoarthritis grade when assessed with the Kellgren
and Lawrence knee osteoarthritis  grading.
Concurrently the Knee Society Score showed patients
with LBP having lesser functional ability than the
latter group. Visual Analogue Score of participants
with LBP showed a higher percentage of patients
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with severe and worse pain compared to the non-LBP
group of patients. The increased severity of
symptoms, much pronounced progression of knee
osteoarthritis with a much profound functional impact
in patients with LBP also subsequently resulted in a
higher percentage of patients with moderate and
severe depression compared with the group without
LBP. This association was measured using the
geriatric depression scale, which highlighted the
psychosocial aspect of the co morbidities. Studies
have shown that besides affecting one’s physical
health, OA may also negatively affect their mental
health. Data from the Osteoarthritis Initiative (OAI)
study has shown that those with lower limb OA had
greater odds of developing depressive symptoms
than those without the disease.?® It was also
associated with a greater likelihood of suicidal
thoughts.?” Studies have also found a strong
association between OA and perceived memory loss,
which was partially mediated by mood and sleep
impairments.?® Previous surveys have also reported
that combined knee and lower back pain additively
strengthened the correlation with sleep problems.?®
There also appears to be increasing evidence to
suggest that OA is a risk factor for cardiovascular
disease development. A meta-analysis (2017)
concluded that the risk of myocardial infarction was
significantly increased in OA and other types of
arthritis.3° All this not only predisposes the individual
to increased disability but also increased stress that
negatively affects his mental and physical health.

A study conducted in Australia showed that
improvement in health literacy in patients with
chronic health illnesses like KOH enabled people to
actively manage their health.3! Enablement promotes
the ability of an individual to control their health,
which can decrease pain, depression, and disability,
thereby improving quality of life.3 It can provide
individuals with better coping ability.3® It includes
strategies like education, exercise, and self-care
programs, which can promote health literacy and
provide enablement to effectively enhance the quality
of life in patients with chronic illnesses.3*

LIMITATIONS

Our study has several limitations, including being a
single-center study and its cross-sectional design,
which limits causal inferences. Longitudinal studies
are warranted to establish temporal relationships
between LBP and KOA progression. Additionally,
considering the complex nature of these conditions, a
more in-depth exploration of psychosocial factors,

genetic predispositions, and lifestyle elements is
crucial for a comprehensive understanding.

CONCLUSION

In conclusion, our findings underscore the significant
interaction between low back pain and knee
osteoarthritis, impacting various aspects of patients'
lives. The multifaceted nature of this association
requires a holistic and interdisciplinary approach for
effective management. Future research should delve
into the underlying mechanisms, considering the
influence of central sensitization, to provide a more

comprehensive understanding of this intricate
relationship.
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