Prevalence of joint diseases in postmenopausal women
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Abstract

Arthritis have become the most prevalent bone and joint disease in postmenopausal women all
over the world. The present study aims to establish the relationship between hormonal changes
that occur during and after menopause and the onset of bone degenerative diseases. The
relationship betwen obesity and arthritis have also been established by analyzing the BMI of
selected patients and type of arthritis present. The analysis of data from 150 postmenopausal
women showed that osteoarthritis (OA) was the most common form of arthritis in
postmenopausal women and affected around 38.6% of the samples, followed by rheumatoid
arthritis (RA) which was found in 2% and gout was observed in 1.3% of women. In relation to
obesity and joint diseases, it was found that 66.7% (1 out of 3 patients; P Value >0.05) and
12.1% (7 out of 21; P Value < 0.001) of RA and OA patients were obese and they have a BMI of
greater than 25, respectively. The duration of menopausal event or the sex hormonal deficiency
period showed a proportional and statistically significant relationship (P value < 0.001), with the
prevalence of joint disease, with OA being the most prevalent, and was present in 67.5% of
women who have post menopause duration of more than 10 years. The prevalence of RA and
gout was not affected by the time period of menopause and BMI and showed statistically
insignificant results (P value >0.05).
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ending of the process of menstruation, which had started at the time of puberty. This termination
of menstruation cycle lead to the loss of development of ovarian follicle [1]. Women all over the
world undergo this process and it has been proposed that the exact age of onset of menopause is
genetically determined and is not affected by age at menarche (puberty), race, socioeconomic
status, or number of ovulations cycles over the life time [2].

Menopause is linked with physiological and functional changes in the pituitary and hypothalamic
hormones that play important role in the menstrual cycle regulation, but primarily menopause is
a failure of ovarian function. As there is a complete loss of ovarian follicles, the ovary becomes
unbale to respond to various pituitary hormones, including follicle-stimulating hormone (FSH)
and luteinizing hormone (LH). This ultimately leads to the termination of production of sex
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hormones in the ovary, including estrogen and progesterone [3]. Among the various hormones
that are produced by during normal ovarian function, estrogen has been characterized as the vital
hormone for the regulation of bone and joints health [4].

An interesting relationship exists between estrogen hormone and bone metabolism in the body. It
has been found that estrogen plays a crucial role in the growth and maturation of bone. It also
regulates the rate of bone turnover in adult bones. In men and women, estrogen is essential
during bone growth as it provides the necessary closure of epiphyseal (cartilage) growth plates.
In young skeleton, also, estrogen is considered very crucial for the normal bone growth as its
deficiency can lead to increased osteoclast formation which cause an increase in the resorption of
bone [5].

The onset of menopause leads to estrogen deficiency that have deleterious effects on the bone
heath. Estrogen deficiency lead to spongy and cortical bone loss. There is an uncontrollable
increase in the bone resorption in spongy bones that lead to general bone loss as well as
destruction of overall bone architecture. In cortical bones, estrogen deficiency initially causes an
enhanced endocortical resorption and later lead to decreased bone mass and reduction in bone
strength [6].
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The presence of certain levels of estrogen in the body regulate the differentiation of osteoclasts
in the body and keep their number under check. These cells carry out the remodeling and
degradation of bones. This effect is mediated through some cytokines, and interleukin 1 and 6
(IL-1 and IL-6) are the most active candidates. Thus, when there is a decrease in estrogen level
in the body due to menopausal events, the entire metabolic process of bone resorption and
remodeling is affected and may act as precursors for various bone and joint disorders, including
arthritis [6,7].

Arthritis is a general term that signifies joint pain or joint disease. It is very common, afflicts
both sexes and at any age, however, it is more common among women and occurs more
frequently in old age. The symptoms of arthritis include joint pain, joint swelling, stiffness and
decreased range of motion. The symptoms may be mild or severe, but they cause permanent
damage to joint and hence need careful evaluation and treatment. Among a hundred different
types of arthritis, the most common ones include gout, osteoarthritis and rheumatoid arthritis [6]. |

Rheumatoid arthritis (RA) is an autoimmune disorder that affects the joints. And is more
common in women as compared to men. The most common joints involved are of the hands and
wrists with the same joints typically involved on both sides of the body [7]. Many researchers
have found close link between menopausal event and onset of various kinds of arthritis. For
instance, according to the findings of Islander et al. there is a high rate of RA prevalence in
women who pass through menopause and experience a marked decline in production of ovarian
sex hormone [8]. The association between onset of rheumatoid arthritis and menopause is the sex
hormones, which have been characterized as vital modulators of the autoimmune diseases [9].
The hormonal decrease, especially estrogen and progesterone, lead to the production of various



pro-inflammatory mediators and lead to inflammation and pain in joints and loss of bone, which
is the characteristic feature of RA [4].

The decline in estrogen levels in the body on the onset of menopause makes the bone prone to
inflammation and bone loss. This bone loss is attributed to a complex interaction of cytokines
and hormones that play important role in the remodeling process of bone. As it is known that RA
is an autoimmune disorder, it is found that the deficiency of estrogen also effects the immune
system [10]. It triggers the immune response against self-tissues and increase the activation of T
cells, along with an increase in interlukin-7 (IL-7) and IFN-y. The production of inflammatory
modulators along with an increase in production of osteoclasts (cells that break down and
dissolve bone tissues) lead to drastic bone loss and inflammation of the joints and serve as
precursors of RA [11]. Estrogen also induce oxidative stress in the body as it downregulates the
antioxidant pathways and level of ROS is increased. The increase in oxidative stress worsens the
inflammatory process and lead to pain and swelling in the joints [10].

Osteoarthritis (OA) is most common type of joint disease [5] and is characterized by wear and
tear of the cartilage. It commonly affects the weight-bearing joints like hips, knees, cervical
(upper) and lumbosacral (lower) spine and feet [6]. It is a gradually progressing disease and lead
to irreversible damage to the bone and cartilage that lead to complete failure of joint [12]. OA is
not only a joint cartilage disorder but also causes other adverse effects on the skeletal and muscle
system. For instance, it causes thickening of bone, formation of osteophyte and inflammation of
synovial membrane, that is the connective tissue present in the joints. There is an increasing
evidence that sex hormone, especially estrogen have a crucial play in the maintenance of
homeostasis of joint and articular tissues. The presence of certain estrogen receptors (ERS)
present in the joint tissues also suggest the definitive association between osteoarthritis and loss
of ovarian function due to menopause [13].

Gout is a form of arthritis characterized by persistent increased amounts of uric acid in the blood.
It tends to effect smaller joints, particularly the big toe, but can occur in any joint [14]. There has
been emerging evidence that although gout is more prevalence in men as compared to women.
However, the incidence of gout in women has been postulated to be linked with sex hormones
and their imbalance in older population of female. Menopause have been found to independently
cause high levels of uric acid in the body, which subsequently increase the risk of gout [15]. And
hormone therapy in postmenopausal women lead to a decrease in the serum urate level in
women, which further supports the role of estrogen in pathogenesis of osteoarthrosis. The
estrogen levels have been found to directly influence the uric acid level in the body, as estrogen
along with progesterone, play important in the excretion of uric acid form the body via kidneys.
The absence of estrogen in the postmenopausal period can lead to accumulation and high serum
level of urate in the body that can lead to gout [14].

Certain other factors such as sex, age, life style, duration of menopause period and obesity (BMI
index) have a definitive role in the triggering and prevalence of joint diseases. For instance,
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obesity and aging are the two main risk factors for development of osteoarthritis and rheumatoid
arthritis [16] [17]. OA of knee has been found to be strongly linked with increased metabolic
activity and inflammatory environments found in obesity [18]. the cytokines present in the
adipose tissue, including adiponectin, and leptin influence the pathogenesis of osteoarthritis and
rheumatoid arthritis through direct degradation of articular cartilage and upregulating the local
inflammatory processes. Similarly, the main risk factors of gout in women have been found to
include increasing age, hypertension, obesity, alcohol consumption, use of diuretic incident gout
among women [19].

The arthropathies have been studied for centuries but only a handful of studies have examined
sex differences in prevalence and epidemiology. In women, the joint diseases develop
characteristically after menopause which led the researchers to explore a connection between the
two. Different recent comparative studies have shown how women become more likely to
develop the inflammatory bone and joint diseases with age and hormonal changes.

The present study aims to analyze the prevalence of rheumatoid arthritis, osteoarthritis and gout
in postmenopausal women. The selected patients were also evaluated for the underlying risk
factors for the respective joint disorder, including BMI and duration of menopause to establish
the role of sex hormones and obesity in the triggering of disease in postmenopausal women.

Methods

150 postmenopausal women age (50-59 years...... ) were recruited from (private clinic in the
period from January 2017 to September 2018 ........ ). The patients were evaluated for the
presence of OA, RA or gout and diagnosed on clinical, radiological and laboratory bases. For
each participant medical history, weight, height, body mass index and duration of menopause
were recorded. Statistical analysis was performed using SPSS.

Results
Sample Collection and Screening

= 150 postmenopausal women were screened for osteoarthritis (OA), rheumatoid arthritis
(RA) and gout.
= Joint disease was related to body mass index (BMI) and duration of menopause

Table 1. No of OA in postmenopausal women.

No. of OA Total

58 (38.6%) 150




No. of RA Total

3 (2%) 150

No. of GOUT | Total

2 (1.3%) 150

Table 2. Relation of joints disease to Body Mass Index (BMI)

BMI

<25 >25 P Value
OA 51 (87.9%) 7 (12.1%) <0.001
RA 1 (33.3%) 2 (66.7%) >0.05
GOUT 0 (0%) 2 (100) >0.05

Table 3. Relation of joints disease to Body Mass Index (BMI)
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Duration of | 0-5 6-10 >10 P Value

menopause

(years)

OA 8 (13.7%) 12 (20.6%) 38 (65.7%) <0.001

RA 2 (66.7%) 1 (33.3%) 0 (0%) >0.05

Gout 2 (100%) 0 (0%) 0 (0%) >0.05
Discussion

[TheJ prevalence of bone and joint diseases in postmenopausal women has been an area of interest
since many decades. The present study involves the analysis of 150 samples from women who
have aged beyond menopause who were screened for the presence of type of arthritis. The
present study also aims to establish the relationship between hormonal changes that occur during
and after menopause and the onset of bone degenerative diseases. The screening test showed that
OA was the most prevalent in postmenopausal women, as 58 women out of 150 were positive for
OA, making 38.6% of the study sample (Table 1). There were also samples that were found
positive for RA and gout, however, their prevalence was quite low, being 2% and 1.3%,



respectively. These findings are inconsistent with the findings of Lawrence et al. who reported
that osteoarthritis is the most common type of arthritis in women [7]. It has also been reported
that certain structural and functional changes occur on the articular structures which start at early
menopause and persist post-menopause. These changes lead to an increase in the prevalence of
OA in the latter population. According to Roman-Blas et al. both experimental and observational
evidence support a relevant role for estrogens in the homeostasis of joint tissues and the health.
Estrogens influence the metabolism of bones at many crucial levels and are part of several
complex molecular mechanisms. The regulatory effects of estrogens at joints are either
significantly decreased or completely lost as a result of postmenopausal ovarian dysfunction [4].

The relationship between obesity and type of arthritis was stablished by analyzing the BMI of
patients and type of arthritis present in them. The overweight individuals were characterized to
have BMI between 25-30, while individuals with BMI above 30 were considered obese. In
relation to obesity and type of joint diseases, it was found that 66.7% (1 out of 3 patients; P
Value >0.05) and 12.1% (7 out of 21; P Value < 0.001) of RA and OA patients were obese and
they have a BMI of greater than 25, respectively (Table 2). It has been previously reported that
aging and obesity are the primary risk factors for development of OA [12]. There is a strong
tendency that there is gain of weight with age as the metabolism of body is altered and become
less efficient. Evidence also support the role of menopause as a trigger of obesity. As obesity and
metabolic disorders have been found to be three times more prevalent in postmenopausal life of
women as compared to before menopause [20]. Therefore, obesity and menopause being
interrelated play significant role in aggravating joint diseases, especially OA.

In the present study, a statistically non-significant relationship was found between obesity and
other two joint diseases, RA and gout (Table 2). The reason for this might be the small sample
size overall, and for RA and gout. However, 2 out of 3 (66.7%), RA patients were found to be
obese, and had a BMI of greater than 25, while both (100%) of the gout patients were also obese.
These findings, if reciprocated to larger scale suggest a definitive role of obesity in the triggering
and pathogenesis of RA and gout. Similar findings have been reported by Dar et al., who
suggested that obesity has a significant association with RA. According to the findings of Zhu et
al. the increasing prevalence of gout in the United States is attributed to the obesity epidemic
[21).

The duration of menopausal event is an important determinant of postmenopausal physiological
changes in the body. The relationship between the postmenopausal period, distributed in three
groups of 0-5 years, 6-10 years and more than 10 years, and the prevalence of gout, OA and RA
was analyzed. The number of post menopause years or the sex hormonal deficiency, period
showed a proportional with incidence of osteoarthritis. OA was found to be present in 67.5% of
women who have post menopause duration of more than 10 years. It was found that a
statistically significant relationship (P value < 0.001) exist between OA and the duration of
menopause in women (Table 3). This can be explained by the findings of Gokhale et al., who
explained the significant role of estrogen in maintenance of healthy bone metabolism and



[ =il [m6]: Add conclusion

estrogen deficiency may lead to deterioration of bone and joint tissues. This deterioration is
directly proportional to duration of estrogen deficiency and with the passage of time can lead to
an increase in the development of bone and joint disorders [22]. The incidence of RA and gout
was higher in the earlier stage of menopause, and there was a statistically non-significant
relationship between increase in post menopause years and prevalence of RA and gout (P value
>0.05).

Thus, this study suggests that a definitive association is present between postmenopausal
physiological changes and joint disorders, and the primary role is played by the underlying
hormonal imbalance that is initiated by menopause. High rate of obesity in postmenopausal
women and increase in duration of menopause event, further increase the incidence of joint
disease and can be marked as risk factors for osteoarthritis, rheumatoid arthritis and gout. Further
research is required in this area in order to understand the predispose factors of joint and bone
disorders in postmenopausal women and provide insight to hormone therapy so that women can
cope better with the physiological effects of menopause and can protect their bone and fjoints.
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