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ABSTRACT

Background: Osteoarthritis is a degenerative disease which
attacks all the joint parts, including articular cartilage,
subchondral bone, ligament, meniscus, capsule, synovium, and
periarticular tissue. Among various joints in human body, knee
joint is the most affected by osteoarthritis. There are several
established risk factors for knee osteoarthritis, including age,
female gender, and obesity.

Aim: This study aimed to describe age, gender, and body mass
index (BMI) profile in knee osteoarthritis patients.

Material and methods: This was a retrospective descriptive
study with total sampling of 292 medical records of patient with
knee osteoarthritis from Physical Medicine and Rehabilitation
outpatient clinic, Universitas Airlangga Hospital, Surabaya.
Results: Of all the data, there were 130 medical records included
in this study. The majority characteristic of the subjects were
older than 60 years old (54.6%), 98 (75.4%) were females and 32
(24.6%) were males. The highest male-female ratio was on 45-59
years old (1:4). Most patients were obese (58.5%) with the
highest percentage was on 45-59 years old (51.3%).

Conclusion: The majority of osteoarthritis patients in Universitas
Airlangga Hospital Surabaya were elderly, females, and obese
people.
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Introduction

Osteoarthritis is a  chronic
degenerative joint disease that often
occurs in older people. Osteoarthritis
attacks all the joint parts, including
articular cartilage, subchondral bone,
ligament, meniscus, capsule, synovium,
and periarticular tissue.* WHO data shows
that approximately 9.6% of male and 18%
of female in the world over 60 years have
osteoarthritis. As many as 80% of
osteoarthritic patients have limitation of
movement, and 25% of patients can not do
daily activities.2 In Indonesia, the
prevalence of joint disease based on
RISKESDAS 2018 is 7.30%, with the
highest prevalence in the elderly
(18.63%). The prevalence in females is
higher than males (8.46% vs 6.13%).
Although the survey does not explain in
detail about the incidence of osteoarthritis,
osteoarthritis is included in the category of
joint disease.®

Osteoarthritis can occur in various
joints, such as joints in the knee, hand, hip,
feet, and spine. From those various joints,
the knee joint is mostly affected by
osteoarthritis. According to Pallazo et al.
incidence rates of osteoarthritis is 6.5, 2.1,
and 2.4/1000 person- year for knee, hip,
and hand respectively.*®

Osteoarthritis is mainly caused by
degradation of joint cartilage, but research
also showed that combination of cellular
changes and biomechanical stress (such as
subchondral bone remodeling, osteophytic
formation, bone marrow lesions, synovial
changes, joint capsules, ligaments,
periarticular muscles, and meniscal tears)
also contribute to osteoarthritis.* The usual
symptom is pain in the joints. Pain occurs
as a result of a stimulus to the nociceptor
nerves located around the location of the
joint  (subchondral bone, periosteum,
synovium, and capsule of the joint). This
symptom can also be followed by joint
stiffness,  swelling, deformity, and
limitation of movement.*

There are several established risk

factors for knee osteoarthritis, such as old
age, female gender, and obesity. Age and
gender are not modifiable risk factors,
meanwhile body mass index (BMI) is a
modifiable risk factor.

Along with the relatively high
prevalence of knee osteoarthritis, this
study aimed to describe age, gender, and
body mass index (BMI) profile in the
population at Physical Medicine and
Rehabilitation outpatient clinic,
Universitas Airlangga Hospital, Surabaya.

Material and Methods

This study design was a
retrospective descriptive study on medical
records of patient with knee osteoarthritis
from Physical Medicine and
Rehabilitation outpatient clinic,
Universitas Airlangga Hospital, Surabaya.
The sampling technique of this study was
total sampling, by excluding data that did
not contain age, gender, and BMI.
Overall, there were 292 medical records,
and 162 medical records that lacked BMI
data were excluded.

The data was analyzed with SPSS
Statistics 16.0. Descriptive statistical
components, such as percentage, mean,
and standard deviation (SD), were used to
describe data. This study has obtained
approval of ethical clearance from ethics
commission of Airlangga University
Hospital Surabaya No. 104/KEH/2018.

Results

There were 130 medical records
included for this study. The age range of
the subjects was between 30-89 years old.
Table 1 described characteristic of the
subject.
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Table 1. Subject Characteristic
Characteristic Mean (SD) or n (%)

Age, mean (SD) 60.35 (9.6)
Gender, n (%)
Male 32 (24.6)
Female 98 (75.4)
BMI, mean (SD) 26.2 (5.16)

All the subjects were grouped
according to the classification by
Indonesian Ministry of Health. This
classification divides age into: adult (19-44
years old), pre-elderly (45-59 years old),
and elderly (> 60 years old).® The
majority age group was elderly (54.6%),
followed by pre-elderly (41.5%), and adult
(3.9%).

Figure 1  described gender
distribution based on age group of patients
with knee osteoarthritis. Ratio between
male and female knee osteoarthritis
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patients reached the peak at the group of
45-59 years old (1:4).

The BMI classification used was
according to the Asia-Pacific classification
which divides BMI into 4 -categories:
underweight (<18.5), normal (18.5-22.9),
overweight (23-24.9), and obese (>25).
Complete distribution of BMI based on
gender and age were shown in table 2.

Table 2 showed that the obese
population was higher than non-obese
(58.5% vs 41.5%). As many as 59.4%
male patients and 58.2% female patients
were obese. It also showed that there were
differences in the age distribution of males
and females in obese population. The
majority of age in obese females was in
pre-elderly age group, while in obese
males it was the elderly group. Overall, the
majority of age in obese population was in
pre- elderly group.

70
60
50
52 (73%)
40
0 43 (80%)
20
10 19 (27%)
3 (60%) 11 (20%) ’
, _—
19-44 45-59
Age (years old)
m Male = Female
Figure 1. Gender distribution based on age group
Table 2. BMI distribution based on gender and age
Gender Age (y.0) Body Mass Index (kg/m?) Total
<18,5 18,5-22,9  23-24,9 >25
Male 19-44 0 1 0 1 2
45-49 0 3 0 8 11
> 60 1 3 5 10 19
Female 19-44 0 0 0 3 3
45-49 5 3 4 31 43
> 60 6 11 12 23 52
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Total 19-44 0 0 4 5
45-49 5 4 39 54
> 60 7 17 33 71
Total 12 21 76 130
(9,3%) (16,1%)  (16,1%) (58,5%)  (100%)
chondrocytes have a poor response from
Discussion stimulation of growth factors, so that

The patient's characteristics were
dominated by the elderly (over 60 years),
as many as 71 patients (54.6%), and
females, as many as 98 patients (75.4%).
This is in accordance with the theory
which has been stated that the prevalence
of knee osteoarthritis is greater in the
elderly and females. Research conducted
at the Physical Medicine and
Rehabilitation Installation RSUP Prof. Dr.
R.D. Kandou Manado in January - June
2017 also showed that knee osteoarthritis
patients’ characteristic was dominated by
elderly (66.7%), and female (70.4%).”

Silverwood et al. had summarized
11 cohort studies which showed that
females have greater risk factors for
osteoarthritis.® There are anatomical and
hormonal differences between males and
females which were related to the volume
of the knee cartilage. Hanna et al. said that
males have a greater total volume of tibia
and patella cartilage than females. In
addition, females have tendency to have
defect at the base of the patella cartilage.
However, more research is needed to
confirm this theory. Hormone that plays a
role in knee osteoarthritis incidence is
estrogen which has a protective function
for cartilage. The incidence of knee
osteoarthritis in females is increased after
menopause because of the depletion on
estrogen level. This condition makes older
females are more at risk than young
females.®

As the person ages, the cell and its
extracellular matrix are also getting older.
Basically, osteoarthritis occurs because of
an imbalance in the anabolism and
catabolism process in joint, and the cell
aging contributes to this state. Aging

homeostasis in articular cartilage is
disrupted. In addition, aging chondrocytes
is also more susceptible to cell death, so
that the cartilage cannot be regenerated
properly.°

Ratio of male and female patients
reached the peak in the pre-elderly group
(1:4), followed by elderly group (1 : 2.7),
and adults group (1 : 1.5). This could
happen due to other risk factors such as
obesity, because the prevalence of obese
females in the 45-59 years group was
higher than obese males, with 54.4% and
42.1%, respectively.

Majority of the patients had > 25
kg/m? Body Mass Index, led by the obese
group (58.5%), followed by overweight
and normal groups (16.1% people for each
group), and underweight groups (9.3%).
This was consistent with the theory that
obesity is a risk factor for knee
osteoarthritis.!* The research conducted at
the Internal Medicine Installation and
Orthopedic & Traumatology Installation at
Dr. Soetomo General Academic Hospital
in September - October 2016 also showed
similar results which showed that majority
of knee osteoarthritis patients were
obese.'? Obesity induces several pathways
that predispose an individual to knee
osteoarthritis. Obesity causes abnormal
joint loads that lead to the change of
composition and properties of articular
cartilage. When body weight is increased,
the muscle mass and fat mass are also
increase, but the volume of muscle mass is
still relatively low causing it to be
inadequate to bear the load upon. To
compensate, obese people usually change
the gait patterns and have aberrant
biomechanics. This thing could cause joint
degeneration that leads to osteoarthritis.*®
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Another pathway is through an abnormal
activation of the neuroendocrine and pro-
inflammatory pathways that change the
control of the food intake, fat expansion,
and metabolic status. Active white fat
tissue increases the synthesis of pro-
inflammatory cytokines such as IL-6, IL-1,
IL-8, TNF-a, but decreases regulatory
cytokines such as IL-10. This shows the
relationship  between  obesity  and
osteoarthritis. Obesity genes and their
products, leptin, have an important role in
the development of osteoarthritis.**

Nineteen over 32 male patients
(59.4%). and 57 over 98 female patients
(58.2%) of this study were obese. In the
male group, majority of obesity was found
in elderly, while in female group it was
found in 45-49 years old. Table 2 shows
that the highest incidence of Kknee
osteoarthritis in females was in elderly
group (> 60 years old) with the most BMI
was obesity. However, when compared to
the all-female obese group, it turned out
that the prevalence of knee osteoarthritis at
pre-elderly group (45-59 years old) was
much higher. It is in accordance with
research data conducted by Sofa which
shows that as females ages, the BMI will
also decrease.™® This may occur in aging
process as the muscle mass will decrease,
so that the body weight will also
decrease.®® As previously stated, low
muscle mass could also lead to
osteoarthritis.  However, this  result
couldn’t be confirmed because there were
no definitive body  composition
measurements in this study.

The limitation of this study was the
use of secondary data, so there was no
complete description of all patients due to
incomplete data. This study is also unable
to describe the correlation between these
risk factors and incidence of knee
osteoarthritis, because there was no
comparison group.

Conclusion

The majority of osteoarthritis

patients in Universitas Airlangga Hospital
Surabaya are elderly, females, and people
with a BMI > 25 (obesity).
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