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ABSTRACT

Osteoarthritis (OA) is a degenerative disease related to joint cartilage and commonly occurs in the knee joint. The 2013
National Survey recorded the prevalence of joint diseases in East Java was 26.9%. OA affected more women than men due to
the estrogen and caused disabilities in many women. This study aimed to find the relationship between Body Mass Index (BMI),
age of menarche, parity, and the use of hormonal contraceptives against OA in genu at Universitas Airlangga Hospital,
Surabaya. This was an analytic observational study with a case control approach. Data collection was carried out through a
short interview using a questionnaire. Sample size was calculated using formula and found that the study required 42 patients
with OA in case group and 42 patients without OA in control group. The case group was dominated by patients with 56-60
years-old age (62.1%), BMI 23-24.9 kg/m? (58.7%), menarche age 12-13 years (53.6%), multiparous (52.6%), having
contraception pill usage history (62.3%) particularly using combination pills (60.5%) with mean duration of use > 1 year
(56.8%). There was a relationship between BMI and type of hormonal contraceptive used against genu OA in female patients at
Universitas Airlangga Hospital Surabaya.
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ABSTRAK

Osteoartritis (OA) adalah penyakit degeneratif yang berhubungan dengan tulang rawan sendi dan umumnya terjadi pada sendi
lutut. Survei Nasional tahun 2013 mencatat prevalensi penyakit sendi di Jawa Timur sebesar 26,9%. OA lebih banyak
mempengaruhi wanita daripada pria dikarenakan estrogen yang terkandung di dalamnya. OA juga dapat menyebabkan
kecacatan pada banyak wanita. Penelitian ini bertujuan untuk mengetahui hubungan antara Indeks Massa Tubuh (IMT), umur
menarche, paritas, dan penggunaan kontrasepsi hormonal terhadap OA genu di RS Universitas Airlangga Surabaya. Jenis
penelitian ini adalah observasional analitik dengan pendekatan case-control. Pengumpulan data dilakukan melalui wawancara
singkat melalui kuesioner. Besar sampel dihitung menggunakan rumus dan ditemukan bahwa penelitian ini membutuhkan 42
pasien OA pada kelompok kasus dan 42 pasien tanpa OA pada kelompok kontrol. Kelompok kasus didominasi oleh pasien
dengan usia 56-60 tahun (62,1%), IMT 23-24,9 kg/m2 (58,7%), usia menarche 12-13 tahun (53,6%), multipara (52,6%),
riwayat penggunaan pil kontrasepsi (62,3%); terutama yang menggunakan pil kombinasi (60,5%) dengan rata-rata lama
pemakaian lebih dar satu tahun (56,8%). Penelitian ini dapat memberikan kesimpulan bahwa terdapat hubungan antara IMT
dan jenis kontrasepsi hormonal yang digunakan terhadap OA genu pada pasien wanita di RS Universitas Airlangga Surabaya.

Kata kunci: penggunaan antibiotik kualitatif; bijaksana; infeksi
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INTRODUCTION

Osteoarthritis (OA) is a degenerative disease related to
joint cartilage and generally occurs in the knee joint
(Zhang & Jordan 2010). In Koentjoro's study (2010), the
prevalence of knee OA in Indonesia is quite high,
reaching 15.5% in men, and 12.7% in women from the
total population of Indonesia, amounting to 255 million
people. In East Java, the prevalence of joint disease is
26.9% (Ministry of Health 2013). Osteoarthritis is often
associated with an aging process that is inevitable, but
this is not entirely true, experts argue that OA is a
homeostatic disturbance of cartilage metabolism with
cartilage proteoglycan structure damage which cause is
not clear.

There are approximately 151.400.000 people worldwide
suffer from osteoarthritis. In addition, osteoarthritis is
the fifth disease that causes Years of Life Disability in
women in developed countries. In developing countries,
osteoarthritis ranked eighth for the cause of Years of
Disability (Sheikh & Khanam 2013).

Osteoarthritis (OA) affects women more often than
men. This is related to the menopause process. The
menopause process is related to the levels of the
estrogen hormone, where one of its functions is to
maintain bone density (Salim 2016). The body shape of
women which is wider at the hips compared to men
whose body shape tend to be straight is one of the
reasons women are more at risk of developing
osteoarthritis. Overtime, fat will increase in the hips and
stomach as women get older. This will put more
workload on the knee to support body mass (Johnsen et
al 2017).

This study was to investigate the relationship between
Body Mass Index (BMI), age of menarche, history of
parity and use of hormonal contraceptives against
osteoarthritis genu. These risk factors were chosen to be
analyzed in this study, because they were one of the
suspected triggers for osteoarthritis genu and one of the
modifiable risk factors (Hellevik et al 2017).

MATERIALS AND METHODS

This study was an analytic observational study with case
control approach. The method used in this study was a
short interview using questionnaire as an interview
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guide, where we interviewed Osteoarthritis patients
(case group) and non-Osteoarthritis patients (control
group) with questionnaire guide as a data collection
tool. The population was the entirety of object to be
studied. The population of this study were all 40-60
years women at the Rehabilitation Clinic and Internal
Medicine Outpatient Clinic at Universitas Airlangga
Hospital, Surabaya who met the inclusion and exclusion
criteria. The case group was a female patient aged 40-60
years at the Rehabilitation Clinic who was diagnosed
with Osteoarthritis by a doctor at the Universitas
Airlangga Hospital, Surabaya. Meanwhile, the control
group was a female patient aged 40-60 years at the
Internal Medicine Outpatient Clinic who was not
diagnosed with Osteoarthritis by a doctor at the
University Hospital. Airlangga, Surabaya.

The inclusion criteria included female patients aged 40-
60 years at the Rehabilitation Clinic and Internal
Medicine Outpatient Clinic at Universitas Airlangga
Hospital, Surabaya, being diagnosed with osteoarthritis
by a doctor, and not being diagnosed with osteoarthritis
by a doctor. The exclusion criteria were incomplete
medical record data and being unable to interview. The
independent variables (risk factor variables) were body
mass index (BMI), age of menarche, parity, and use of
hormonal contraceptives. The dependent variable (effect
variable) was osteoarthritis genu. The data were
analyzed using univariate and bivariate analysis.
Bivariate analysis was performed to determine the
relationship between each risk factor (independent
variable) and the occurrence of osteoarthritis genu in
women (dependent variable) by using the chi-square
test.

RESULTS

The data were taken when the patient was going through
examination at Universitas Airlangga Hospital on
October 2019 to March 2020. The data were obtained
from the questionnaire result distributed to non-
osteoarthritis female patients at the Internal Medicine
Outpatient Clinic and to osteoarthritis female patients at
the Medical Rehabilitation Clinic amounting to 84
patients.
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Table 1. Osteoarthritis female patients’ characteristics

Patient Total
Variable Medical Internal Medicine
Rehabilitation Clinic ~ Outpatient Clinic
(Osteoarthritis) (Non-
Osteoarthritis)
Age
3 9 12
40-45y. 0. 25,0% 75,0% 100,0%
11 7 18
46-50. 0. 61,1% 38,9% 100,0%
10 15 25
51-55y.0. 40,0% 60,0% 100,0%
18 11 29
56-60y. 0. 62,1% 37,9% 100,0%
| 42 42 84
Tota 50,0% 50,0% 100,0%
Menarche Age
14 17 31
10-11y.o. 45,2% 54,8% 100,0%
21 18 39
12-13y.o0. 53,6% 46,2% 100,0%
A 7 7 14
Others 50,0% 50,0% 100,0%
| 42 42 84
Tota 50,0% 50,0% 100,0%
Parity
14 17 31
10-11y.o. 45,2% 54,8% 100,0%
21 18 39
12-13y.o0. 53,6% 46,2% 100,0%
A 7 7 14
Others 50,0% 50,0% 100,0%
| 42 42 84
Tota 50,0% 50,0% 100,0%
Contraceptive
il 33 20 53
! 62,3% 37,7% 100,0%
niecti 9 17 26
njection 34,6% 65,4% 100,0%
Implant 0 > >
mpfan 0,0% 100,0% 100,0%
| 42 42 84
Tota 50,0% 50,0% 100,0%
Pill Type
o 23 15 38
Combination Pill 60,5% 39,5% 100,0%
" 10 5 15
Other Contraceptive 9 22 31
29,0% 71,0% 100,0%
| 42 42 84
Tota 50,0% 50,0% 100,0%
Usage Duration
o 15 18 33
y- 0. 45,5% 54,5% 100,0%
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25 19 44
>1y.o. 56,8% 43,2% 100,0%
2 5 7
Others 28,6% 71,4% 100,0%
42 42 84
Total 50,0% 50,0% 100,0%
BMI
<18,5 0 4 4
(Underweight) 0,0% 100,0% 100,0%
18,5-22,9 5 19 24
(Normal) 20,8% 79,2% 100,0%
23-24,9 27 19 46
(Overweight) 58,7% 41,3% 100,0%
>25 10 0 10
(Obese) 100,0% 0,0% 100,0%
42 42 84
Total 50,0% 50,0% 100,0%
Family History
18 19 37
Diabetes Melitus 48,6% 51,4% 100,0%
. 16 22 38
Hypertension 42,1% 57,9% 100,0%
. 0 0 0
Heart Disease 0,0% 0,0% 0,0%
34 41 75
Total 45,3% 54,7% 100,0%
Individual History
18 36 54
Diabetes Melitus 33,3% 66,7% 100,0%
. 19 13 32
Hypertension 59,4% 40,6% 100,0%
. 0 0 0
Heart Disease 0.0% 0.0% 0.0%
37 49 86
Total 43,1% 56,9% 100,0%
Table 1 showed the characteristics of female non-osteoarthritis was in the grandemultiparous group at

osteoarthritis patients. The majority of patients were in
the 56-60 years age group. The highest proportion of
osteoarthritis patient was in the 56-60 years age group at
62.1%. The highest proportion of non-osteoarthritis
patient was in the 40-45 years age group at 75%. Based
on BMI, the majority of patients were in the overweight
BMI group. The highest proportion of Osteoarthritis
patient was in the obese group at 100%. The highest
proportion of Non-osteoarthritis patient was in the
underweight group at 100%. The majority of patients
were in the 12-13 years menarche age group. The
highest proportion of osteoarthritis patients was in the
12-13 years menarche age group at 53.6%. The highest
proportion of non-osteoarthritis was in the 10-11 years’
menarche age group at 54.8%.

Patient characteristics based on parity indicated that the
majority of patients were multiparous. The highest
proportion of osteoarthritis patient was in the
multiparous group at 52.6%. The highest proportion of
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80%. Based on the use of hormonal contraceptive, the
majority of patients used the contraceptive pill. The
highest proportion of osteoarthritis patients was in the
contraceptive pill user group as many as 62.3%. The
highest proportion of non-osteoarthritis was in the
injection user group at 65.4%. The majority of patients
used combination pills. The highest proportion of
osteoarthritis patient was in the progesterone pill group
at 66.7%. The highest proportion of non-osteoarthritis
was in another contraceptive pill group at 71.0%. Based
on the duration of contraceptive usage, the majority of
patients used contraceptive > 1 year. The highest
proportion of Osteoarthritis patient was in the > 1-year
contraceptive user group at 56.8%. The highest
proportion of non-Osteoarthritis was in another user
group at 71.4%.
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Table 2. Research analysis on osteoarthritis and non-osteoarthritis group

Osteoarthritis Non-Osteoarthritis p
Category value
n % N %
BMI
< 18,5 kg/m? 0 0,0 4 9,5
18,5-22,9 kg/m? 5 11,9 19 45,2 0,0001
23-24,9 kg/m? 27 64,3 19 45,2
> 25 kg/m? 10 23,8 0 0,0
Total 42 100,0 42 100,0
Contraceptive
Type
Pill 33 78,6 20 47,6 0,004
Injection 9 21,4 17 40,5
Implant 0 0,0 5 11,9
Total 42 100,0 42 100,0

In Table 2, BMI of 23-24.9 (overweight) had more
amount than the other categories in the case and control
groups. The P value was 0.0001 < a (0.05), which
indicated that there was a relationship between BMI and
osteoarthritis. The data obtained based on the type of
contraceptive showed pills have more amount compared
to other categories in the case and control groups. The P
value was 0.004 < a (0.05), which indicated that there
was a relationship between the type of contraceptive and
osteoarthritis.

DISCUSSION

The total number of patients in this study were 84
patients who were taken using the questionnaire method
through interviews in 2019 at the Universitas Airlangga
Hospital Surabaya which were divided into two groups,
namely the case group (osteoarthritis) as many as 42
patients and the control group (non-osteoarthritis) as
many as 42 patients. Each group was analyzed for age,
body mass index (BMI), age of menarche, parity and
previous history of hormonal contraceptive use. The
highest proportion of age in the case or osteoarthritis
(OA) group was in the age range of 56-60 years, as
many as 18 patients or 62.1%. In the control or non-
osteoarthritis (OA) group, the highest proportion of age
was in the 51-55 years age range, as many as 15 patients
or 60%. This is in accordance with the alleged theory
that the prevalence of knee OA increases with age and
occurs in many women. A conducted research at the
Medical Rehabilitation Installation of RSUP Prof. Dr.
R. D. Kandou Manado on January - June 2017 also
showed that knee OA patients in women were greater
than men, amounting to 70.4% (Soeryadi et al 2017).
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The occurrence of OA is thought to be multifactorial,
including anatomical and hormonal differences,
especially estrogen hormone which has protective
factors against cartilage. In addition, the older a person
is, the older the cells and the extracellular matrix.
Basically, OA occurs due to an imbalance of anabolic
and catabolic processes in cartilage joints, and the state
of cell aging contributes to this. Aging chondrocyte
cells have a poor response against growth factor
stimulation, so that homeostasis of the articular cartilage
is disrupted. In addition, the condition of aging
chondrocyte cells also increases their susceptibility to
cell death, so that cartilage cannot form properly
(Anderson & Loeser 2010). The highest percentage of
BMI of female patients in the case group or
Osteoarthritis (OA) patients was in the BMI range of
23-24.9 (overweight), which was 27 patients or 58.7%.
In the control group or non-osteoarthritis (OA), the
highest percentage was in the BMI range between 18.5-
22.9 (normal) and 23-24.9 (overweight) which was 19
patients or 79.2% and 41.3%. This is in accordance with
the established theory regarding excess BMI as a risk
factor for knee OA (Heidari 2011).

A study conducted at the Internal Medicine Outpatient
Clinic and Orthopedic & Traumatology Clinic Dr.
Soetomo General Academic Hospital on September
2016 - October 2016 also showed similar results,
namely that the majority of knee OA patients had BMI
with the obese category (Ahmad et al 2018). The study
concluded that Obesity is the strongest modifiable risk
factor. During walking, half of the body weight rests on
the knee joint. The weight gain will multiply the load on
the knee joint when walking. A study in Chingford
showed that for every 2 units (approximately 5 kg body
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weight) increase in Body Mass Index (BMI), the odds
ratio for having knee OA radiographically increased by
1.36 points. Likewise, an increased risk of developing
progressive knee OA is seen in overweight individuals
(Felson et al 2008).

The highest proportion of menarche age in the case
group or osteoarthritis (OA) was in the 12-13 years age
range, as many as 21 patients or 53.6%. In the control or
non-osteoarthritis (OA) group, the highest proportion of
menarche age was in the 12-13-year age range, which
was 18 patients or 46.2% This is not in accordance with
the study conducted by the Nord-Trgndelag Health
Study (HUNT) and the Norwegian Arthroplasty
Register in 2017. This study showed that patients with
menarche age < 11 years had a lower risk factor for
developing early knee OA compared to patients with
menarche age > 15 years. This study concludes that the
exact cause of menarche and OA have not been known,
but there are several responses regarding the effect of
menarche age on OA, namely, early menarche age
increases the aging process in general, which is known
that old age is one of the factors that greatly influences
the incidence of OA and the severity of OA and the age
of early menarche may be one of the factors causing
weight gain while they were young, meanwhile the
increase in bodyweight is a significant factor in causing
OA (Hellevik et al 2017).

In terms of parity characteristics, it was divided into
three groups, namely primiparous (1 child), multiparous
(1-4 children), grandemultiparous (=5 children). The
highest number of case or Osteoarthritis (OA) was in
the multiparous group (1-4 children), which was 40
patients or 52.6%, in the control group or non-
osteoarthritis (OA) was in the multiparous group with
36 patients or 47,7%. This is not in accordance with a
multi-center study conducted by BL Wise et al in 2013.
Research conducted by BL Wise et al (2013) showed a
significant increase in the risk of osteoarthritis in
patients with grandemultiparous parity (>5 children),
whereas this study found that the mean result in the case
group or Osteoarthritis is multiparous patients who had
2-3 children. A research conducted at the RSUD Dir.
Hasan Sadikin Bandung on August - September 2013
also showed that female patients aged > 50 years with
parity >3 had a p value <0.054.7, OR 4.7; 95% CI 1.89-
11.68 and 4.7 times at risk of developing knee
osteoarthritis (Triyadi et al 2015). Research suggests
that a high frequency of parity is associated with
decreased cartilage volume.

The frequency of parity is associated with an increased
risk of patellar cartilage damage, with three or more
births having a significant risk of developing cartilage
damage (Triyadi et al 2016). In addition, other studies
have also concluded that the relationship between parity
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and osteoarthritis is caused by increasing body weight
during pregnancy so that there is also a continuous
increase in the load on the joints (Cooley et al 2003).

The characteristics of the wuse of Hormonal
Contraceptives are divided into three groups, namely
pills, injections and implants. The highest number for
the case group or osteoarthritis (OA) used a lot of pill-
type hormonal contraceptive, namely 33 patients or
62.3%, in the control group or non-osteoarthritis (OA)
used a lot of hormonal contraceptive with results of 20
patients or 37.7 %. The characteristics of the use of
hormonal contraceptive pills are divided into two types,
namely combination pills and progesterone pills (mini

pills).

The highest number for the case group or Osteoarthritis
(OA) used a lot of hormonal contraceptives with the
type of combination pill, namely 23 patients or 60.5%,
in the control group or non-osteoarthritis (OA) mostly
using hormonal contraceptive with other types of pills
with the results of 22 patients or 71%. This is consistent
with a study conducted by the National Health Service
(NHS) breast screening centers in England and Scotland
in 2009 with a RR 1.02 (95% CI 0.98 - 1.06) and RR
1.00 (95% CI 0.96 - 1.04). Oral hormonal
contraceptives (pills) did not affect risk factors for knee
osteoarthritis in women compared to women who never
used oral contraceptives (Liu et al 2009). Meanwhile,
the characteristics of the hormonal contraceptive usage
duration were divided into 3 groups, namely <1 year, >
1 year, and others.

The usage duration of hormonal contraceptives for the
case group or Osteoarthritis (OA), namely > 1 year, 25
patients or 56.8%, in the control group or Non-
osteoarthritis (OA) the duration of using hormonal
contraceptive was > 1 year, as many as 19 patients or
43.2 %. This is consistent with research conducted by
Williams and MacDonald (2021), with results showing
that the duration of use of hormonal contraceptives
containing estrogen has no significant relationship with
the development of osteoarthritis (Williams 2017).
Estrogens may have a direct effect on cartilage
metabolism, since estrogen receptors are found in
chondrocytes and synovium. According to Martel
(1999), estrogen may be involved in the regulation of
proinflammatory cytokines, such as Interleukin-1,
interleukin-6, and tumor necrosis factor, which plays a
role in cartilage damage.

CONCLUSION

The characteristics of the case group were 56-60 years
(62.1%), Body Mass Index 23-24.9 (58.7%), menarche
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age 12-13 years (53.6%), parity in the multiparous
group (52,6%), hormonal contraceptive usage in a group
with a history of pill usage (62.3%) majority used
combination pills (60.5%) with an average usage
duration > 1 year (56.8%). Therefore, there was a
relationship between Body Mass Index (BMI) and the
type of hormonal contraceptive use against
Osteoarthritis (OA) genu in female patients at
Universitas Airlangga Hospital Surabaya.
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