Biological and Clinical Sciences Research Journal
eISSN: 2708-2261, pISSN: 2958-4728

www.bcsrj.com

DOI: https://doi.org/10.54112/bcsrj.v202411.656

Biol. Clin. Sci. Res. J., Volume, 2024: 656

Original Research Article

MEDEYE

PREVALENCE AND EFFECTS OF PROGRESSIVE OSTEOARTHRITIS ON SEX STEROIDS IN MALE AND OPEN
FEMALE PATIENTS OF DISTRICT BUNER, KPK PAKISTAN ACCESS
KHAN L", SHAMAS S*2, TABASSUM S3, ALAM M!, KHAN BT!, QURESHI 1Z* ,.)
!Department of Zoology, University of Buner, Khyber Pakhtunkhwa/ Quaid-i-Azam University, Islamabad, Pakistan Gl acte f

’Department of Zoology, Rawalpindi Women's University, Rawalpindi, Pakistan wpdatos
3Department of Zoology, University of the Punjab, Lahore, Pakistan
‘Laboratory of Animal and Human Physiology, Department of Zoology, Quaid-i-Azam University, Islamabad, Pakistan
*Corresponding author email address: lubnazoologist@gmail.com shazia.shamas@f.-rwu.edu.pk,

(Received, 18" October 2023, Revised 29" December 2023, Published 13" January 2024)

Abstract: Osteoarthritis is a major cause of disability in older people; pain is considered one of the most important signs of
osteoarthritis, which normally affects the weight-bearing joint, especially the knee joint. The objective of the present study was to
find out the prevalence and effects of progressive Osteoarthritis (OA) on sex steroids in male patients of district Buner KP, Pakistan.
Data was collected from 294 OA patients (Male, 46.18%, Female, 54.76%) at different hospitals through questionnaires, face-to-
face interviews and blood sampling in district Buner. Results showed that the 50 to 60-year age group was mostly affected by OA
(29.81%). In the case of females, OA was common in the plain areas, while male patients were in hilly areas. Among 294 patients,
housewives (23.46%) and agriculture (18.7%) are more affected by Osteoarthritis. Blood samples were collected from 18 male
patients of different age groups and analysed through the ELISA (enzyme-linked immunosorbent Assay) Test. The results obtained
from ELISA showed that most of the OA patients have normal testosterone levels, but the two age groups, i.e., 50 to 60 and 60 to
70, have abnormal results of 0.251 ng/ml and 1.89 ng/ml. After analysis of all testosterone test results at different age groups,
analysis of variance (ONE WAY ANOVA) results show that SS, MS and F values were 36.30, 7.26 and 9.3, respectively. We
concluded that people over 40 are more likely to get OA. Osteoarthritis is more common in women than males, and it is more
common in overweight people. Mountainous locations have a higher incidence of males with OA than females. Additionally, there
are more females than males in plain terrain. According to our findings, bilateral OA is more typical than unilateral OA. Our
research indicates a tenuous connection between OA and male patients’ testosterone levels.
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Introduction
of women and 9.6% of men above 60 worldwide (WHO,

Osteoarthritis is one of the most common musculoskeletal 2020) the prevalence of bilateral KOA (both knees are

disorders worldwide (Yapar et al., 2019). The most
dangerous symptoms of osteoarthritis were stable and
intense pain. It has been linked to increasing the risk of
mental health conditions such as depression, anxiety, and
mood swings (Vancampfort et al., 2019). OA, a whole-joint
disease affecting the cartilage, subchondral bone, and
synovium, was once solely associated with ageing. (Bijlsma
et al.,, 2011). 2004, the OA caused moderate to severe
impairment in 43.4 million people globally (Cuesta and
Meneses, 2021). Osteoarthritis is a condition influenced
principally by older adults. In 2010, about 250 million
people had knee osteoarthritis worldwide; it was 3.6% of the
population (Wijesinghe et al., 2021). Individuals with knee
OA further limit mobility to avoid pain during activity
(Walter et al., 2018). Around 9.6% of males and 18% of
women over 60 have symptomatic OA, respectively. The
total incidence in Asian countries ranges from 20.5 to
68.0%, but it is significantly greater there with wide
variances. Because ageing is a big risk factor for developing
OA and the elderly population has been growing
considerably in Asian nations, the prevalence of the disease
has increased rapidly (Zamri et al., 2019).

The prevalence of OA in males and females is similar up to
the age of 50, after which the prevalence for females
increases more quickly than men, with estimates of 18.0%

affected) is considerably higher than the unilateral form
(Jhun et al., 2013). The prevalence of OA is predicted to rise
due to several unavoidable variables, including population
expansion, ageing brought on by longer life expectancies,
an increase in the frequency of overweight and obesity, and
a lack of OA medications that can slow the disease's course
(Nemes et al., 2014). Reduced physical activity and a rise in
the demand for nursing homes among the elderly due to OA
incidence could indirectly increase cardiovascular
morbidity (Bahler etal., 2015). Compared to knee and hand
OA, hip OA is less frequent. (Peat et al., 2001). About 50%
of OA patients with knee pain will have radiographic
alterations consistent with OA and are categorised as having
symptoms of OA (Jordan et al., 2004). Numerous studies
have examined how OA develops differently in men and
women, and interest in this subject is growing as new
information is continuously brought to researchers'
attention. (Yan et al., 2021; Tschon et al., 2021; Li and
Zheng, 2021). The main male sex hormone, testosterone,
declines after age 40 by an average of 0.8-2% per year
(Cayan et al., 2020). The strongest naturally released steroid
androgenic hormone is testosterone. It is necessary for
muscle growth, neuromuscular adaptation, and the
promotion of secondary male-sex traits (Vingren et al.,
2018).
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Serum testosterone levels are known physiologically to
decrease with increasing age, body mass index, poor diet,
stress, sleep deprivation, and alcohol use (Diver, 2006;
Hisaue, 2015). Within 24 to 48 hours of the commencement
of'a critical disease, such as surgery, severe burns, numerous
injuries, and a catastrophic medical condition requiring
ventilator dependence, the serum testosterone level drops by
about 90%. (WOOLF et al., 1985; Dong et al., 1992).
Therefore, chronic diseases that are linked to mortality are
connected with low testosterone levels. It is unclear how
gender differences in knee OA severity and prevalence in
later life affect different populations (Hame and Alexander,
2013; O'Connor, 2006). However, given that testosterone
receptors are expressed in the articular cartilage, underlying
bone, and surrounding muscles of the male knee (Koelling
and Miosge, 2010; Ushiyama et al., 1999).

In studies linking testosterone levels to OA, lower blood
testosterone levels were linked to a higher prevalence of
hand OA but not knee OA. (Sowers et al., 1996). Beginning
at age 40, men's testosterone levels have been shown to
decline by about 1% annually (Feldman et al., 2002).
Testosterone levels had an adverse relationship with the
severity of knee pain in a study looking at chronic knee pain
from all causes. (Jin et al., 2017). Less well-known is the
relationship between physiological testosterone levels and
the health of cartilage tissue (Daigle et al, 2012).
Particularly, those with the lowest risks for total knee
replacement and hip arthroplasty also have the greatest
amounts of androstenedione, a precursor to testosterone.
Accelerated knee cartilage loss was reported in those with
the lowest testosterone levels (Hanna et al., 2005).

Human patients with degenerative joint disease have even
successfully —undergone intra-articular  testosterone
injections to increase chondrocyte activity and
immunological mechanisms necessary to treat the
osteoarthritis process (Ravin, 2010). The research suggests
that healthy testosterone levels are essential for
osteoarthritis prevention and correction. Recently, a
positive causal link between the concentration of circulating
sex hormone-binding globulin (SHBG) In overweight men,
low plasma androstenedione concentration has been linked
to an increased risk of knee and hip arthroplasty (Hussain et
al., 2016). According to the available data, sex steroids are
a significant factor in the emergence of OA. However, there
is a connection between sex and calcium level (Qu et al.,
2020) and the risk of OA. Thus, the study aims to investigate
the prevalence and ratio of osteoarthritis in District Buner
KP and its relationship with decreased sex hormones in
males. Additionally, the study seeks to explore the relevance
of osteoarthritis in both plain and hilly areas.

Methodology

The current study was conducted in the district of Buner,
located in the Malakand Division of Khyber Pakhtunkhwa
province of Pakistan, over nine months in 2022. The study
aimed to investigate the serum testosterone levels in adult
and older patients (>20 years) with osteoarthritis. Patients
under 19 years of age were excluded from the study. The
study design was a prospective observational study
approved by the research ethics board at DHQ Hospital
Daggar Buner and the University of Buner research
committee. Data was collected through self-structured
questionnaires and face-to-face interviews from DHQ

Hospital Daggar. Details related to patients with
osteoarthritis were provided by the Department of Statistics
at DHQ Hospital Daggar Buner. Face-to-face interviews
were arranged with orthopaedic surgeons to confirm the
data provided by the local participants. Blood collection was
carried out in the health institutes of Buner, where 3 mL of
venous blood was collected in an EDTA (Ethylene diamine
Tetra Acetic acid) tube. Samples were stored in an ice
container for up to 17 hours and then centrifuged at 3500
rpm at four °C for 15 minutes. Blood plasma was separated
and held at -20 °C until hormone analysis.

The collected serum was put into an Elisa kit, with one Elisa
kit used for one hundred tests. The Elisa kit was further
treated by Maglurni 1000 CLIA Analyzer (Lotus Global
Co., Ltd; 15 Alexandra Road, London, UK, NWB ODP),
which is an automatic machine that uses the methods of
(ECLIA) Electrochemiluminescent Immunoassay. After 21
minutes, the result for serum testosterone level was
obtained.

Before data collection, data collectors briefly introduced the
participants, explained the aims and benefits of the study,
and obtained written consent from all participants. Secrecy
and privacy of data were maintained throughout the study,
and there was no conflict of interest.

Results

The present study is based on the prevalence of
osteoarthritis and its impact on the level of sex steroids in
OA male patients. In this study, data from 294 people was
collected, of which 133 were male and 161 were female. We
concluded that females were more prone to osteoarthritis
than males, which is much more prevalent in females than
males (Table 1).

Table 1. Percentage values of OA in males and females.

Gender Patients (%)
Male 133 46.18
Female 161 54.76

Our study shows that the prevalence of osteoarthritis is
different based on geographical distribution. In plain areas,
OA affects males and females more than in hilly areas. Out
of the total cases, 31% of male patients belong to hilly areas,
and 69% belong to plain areas. 79% of females belong to
bare areas, while 21% of hilly regions (table 2.).

Table 2. Percentage values of OA based on locality.

Area Male (%) Female (%)
Hilly 41 30.82 34 21.11
plain 92 69.17 127 78.88

In terms of age below 30 years, the OA prevalence is low;
in the case of males, 4.51% of patients are observed, while
in the case of females, 3.1% of patients are followed.
Figure 1 shows that between the ages 40 to 50 years, the OA
prevalence rate in males is 21.05%, while in the case of
females, the prevalence of OA is 19.81%. In ages 50 to 60
years, the ratio of prevalence of OA in the case of males is
27.06%, and in the case of females, the prevalence of OA is
29.81%.

[Citation: Khan, L., Shamas, S., Tabassum, S., Alam, M., Khan, B.T., Qureshi 1.Z. (2024). Prevalence and effects of
progressive osteoarthritis on sex steroids in male and female patients of district Buner, KPK Pakistan. Biol. Clin. Sci.

Res. J., 2024 656. doi: https://doi.org/10.54112/besrj.v2024i1.656]




Biol. Clin. Sci. Res. J., Volume, 2024: 656

Khan et al., (2024)

35

30

25

21.054 g7

20

15

10 6.76 .21
c 4.51 31 I
, Hm i

20-30 30-40 40-50

M Age groups Male (%)
Figure 1. Percentage of OA in different age groups.

Table 3 shows the demographics of the study population.
The provided table presents a comprehensive overview of
the prevalence of osteoarthritis (OA) based on different
variables and subgroups. Regarding the stages of the
disease, it is observed that 28.23% of patients fall into the
mild category, 41.49% into the moderate category, and
30.27% into the severe category, highlighting the
distribution of OA severity among the study population.
The data also delves into the association between OA and
body weight. Notably, 49.31% of patients are classified as
overweight, 35.03% as having a normal weight, and 15.64%
as underweight. This categorisation sheds light on the
potential relationship between body weight and the
prevalence of OA.

Table 3 Demographics of study population:
Variable subgroups
Stages Mild

Moderate

Severe

Overweight

Normal

Underweight

Former

Driver

Housewife

Housewife

Labour

Tailor

Climbing

Other

Left OA

Right OA

Bilateral OA

Body weight

Occupations

Unilateral OA

The results obtained from the ELISA (enzyme-linked
immunoassay) test showed that the majority of the OA
patients have normal testosterone levels, but at the two age
groups, i.e., 50 to 60 and 60 to 70, have abnormal results of
0.251 and 1.89, respectively (Table 4). The findings showed
that OA has no clear association with the testosterone level

29.81
27.06
23.322.98
I I 17.2418.01
50 - 60 60-70 > -70

B Age groups Female (%)

Occupational factors are considered in the next section,
revealing varied percentages across different professions.
Former occupations account for 18.7% of patients, with
drivers and homemakers contributing 3.06% and 23.46%,
respectively. Labor-related occupations make up 9.86%,
while tailors and those involved in climbing represent
4.42% and 7.48%, respectively. The category labelled
"Other" encompasses 32.99% of the patient population,
emphasising the diversity of occupations within the study.
Lastly, the table explores the prevalence of unilateral and
bilateral OA. Specifically, 23.93% of patient’s exhibit left
OA, 28.63% display right OA, and 47.44% manifest
bilateral OA. This breakdown provides insights into the
distribution of OA regarding lateral involvement

Patients %

83 28.23
122 41.49
89 30.27
145 49.31
103 35.03
46 15.64
55 18.7
9 3.06
69 23.46
69 23.46
29 9.86
13 4.42
22 7.48
97 32.99
56 23.93
67 28.63
111 47.44

of male OA patients. After analysis of all testosterone test
results at different age groups through STATISTIX 10,
analysis of variance (ANOVA) results shows that SS, MS
and F values were 36.30, 7.26 and 9.3, respectively (Table
5)
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Table 5. Analysis of variance (ANOVA) among different age groups of male patients and their testosterone levels.

Source DF SS

Age 5 36.301
Error 12 9.3703
Total 17 45.6754

MS F P
7.2613 3 0.0008
0.78086

DF; Degree of Freedom, 8S; Sum-of-Squares, MS; Mean squares, F; Variation between sample means, P; Probability.
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Figure 2 shows testosterone levels in different age groups.
Discussion

Al-Arfaj, 2002 conducted a study that women were more
likely than men to have osteoarthritis and that this difference
could be explained by women's greater rates of obesity, lack
of mobility, and social problems, particularly in our region.
(Al-Arfaj, 2002). Badshah et al, 2021, also reported that
compared to the male population, women are more likely
than men to have OA. (Badshah et al., 2021).

Our study shows that the prevalence of osteoarthritis is
different based on geographical distribution. Of male
patients, 30.82% belong to hilly areas, and 69.17% belong
to plain areas. Regarding females, 78.88% belong to bare
areas while 21.11% belong to hilly regions. Moghimi et al.,
2019 reported that the likelihood of developing knee OA is
higher in people who live in highlands than in plain areas.
This study revealed that persons who reside in highland
regions experienced greater knee OA (Moghimi et al,
2019).

In our study, we took six age groups, the smallest being
from 20 to 30. and the largest age group is from 60 to 70.
The prevalence of osteoarthritis showed different
frequencies. In our results, we observed that OA is more
prevalent in people between 50 and 60 in the case of males
(27.06%) and in the case of females (29.81%). In our result,
we also see that OA is less common in people whose age is
between the 20 to 30 age group in the case of males (6.76%)
and in the case of females (6.21%). The present data
describe that the prevalence of OA in overweighted patients
is 49.31%, normal is 35.03%, and underweight is 16.64%.

It indicates that the OA prevalence is higher in overweight
patients as compared to normal and underweight. Zheng and
Chen, in 2015, listed that obesity and overweight were
strongly linked to greater knee OA. With every 5 kg/m2
increase in BMI, the risk of knee OA rises by 35%. Our
results presented that (18%) patients belong to Farmers,
(23%) Hose wives, (10%) Labor, (7%) Climbers (4%)
Tailor, (3%) Driver. Srilekha., & Kumar 2019; studied that
a major area of attention for this investigation was the
occupation of people with osteoarthritis. Twenty-three of
the patients in this study were homemakers, demonstrating
that they are the group most affected by knee pain
(Srilekha., & Kumar, 2019).

Present data shows the stages of osteoarthritis patients: out
of 294 patients, 42% are moderate OA, 28% are mild OA,
and 30% are severe OA. We determined that the patients are
more in the intermediate stage than the the soft and severe
stages. Srilekha and Kumar, 2019 Show the stages of knee
osteoarthritis of patients: 43 patients have a soft knee stage,
54 patients have a moderate knee stage, and 47 patients have
a severe knee stage. These indicate that the participants are
likelier to be in the middle stage of osteoarthritis than in the
mild or severe stages (Srilekha and Kumar, 2019).

Out of the total data, 23.93% are affected by the left knee,
28.63% are affected by the right knee, and 47.44% have
both knees affected by OA. It shows that bilateral OA is
more common than unilateral OA. In our study, we measure
the testosterone levels of OA patients of 18 individuals. Out
of this, we observed only two abnormal cases. The results
were obtained from the ELISA (enzyme-linked
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immunoassay) test. This shows that the majority of the OA
patients have normal testosterone levels, but the two age
groups, i.e., 50 to 60 and 60 to 70, have abnormal results of
0.251 and 1.89, respectively. Qu et al., 2020 studied the
evidence to date, showing that sex steroids play a significant
role in the development of OA. However, there is a causal
association between sex, calcium level and risk of OA (Qu
et al., 2020). Sowers et al., 1996 also studied that Lower
serum testosterone levels have been linked to a higher
prevalence of hand OA but not knee OA in studies that
connect testosterone levels to OA (Sowers et al., 1996).

Conclusion

In this study, we observed that osteoarthritis is common
in patients aged above 40 years of age, and women are
more affected than men. The study indicated that
overweight individuals are the risk of knee osteoarthritis
(KOA) development. Other demographic studies show
that agriculture, housewife, walking and prolonged
sitting are also related to increased risk of KOA. In this
study, we find that the ratio of prevalence of OA in males
as compared to females is more in hilly areas. In the case
of the plain regions females are more prevalent than
males. We conclude that bilateral OA is more common
than unilateral OA. According to our findings, OA does
not have a clear relation with the testosterone level of
male patients. Due to the small sample size, resources
and unawareness of people, we found a small number of
patients in whom we checked testosterone levels. Out of
these patients, two showed low testosterone levels.
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