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Correlation between Parity and Risk of Osteoarthritis in Elderly Women:
A Retrospective Analysis

Neelam Singh Raghuwanshil, Neha Baraiyaz, Sonendra Kumar Sharma’, Vishnu Kumar Gupta4,
Parul Nema’

Learning Point of the Article:
In postmenopausal women, increasing parity—particularly grand multiparity—is significantly associated with greater severity of knee
osteoarthritis. This study underscores the importance of considering reproductive history as a contributory risk factor in the clinical
assessment and preventive strategies for osteoarthritis in aging female populations.

Introduction: Osteoarthritis (OA), a leading cause of disability among elderly women, is influenced by both biological and lifestyle factors.
Among these, reproductive history, especially parity, has emerged as a potential contributor. Hormonal fluctuations, weight gain during
pregnancy, and cumulative mechanical stress on joints may predispose parous women to OA in later life. Despite increasing attention to this
association, the extent to which parity contributes to OA riskin Indian women remains insufficiently explored.

Material and Methods: This retrospective analytical study was conducted at a tertiary care hospital in India and included 234 postmenopausal
women aged >60 years attending outpatient departments. Parity status was obtained from hospital records and patient interviews. Participants
were categorized into three groups based on parity: nulliparous, low parity (1-3 children), and grand multiparous (>4 children). The diagnosis
of OA was confirmed using clinical criteria and radiographic evidence. Data were analyzed using the Statistical Package for the Social Sciences
v25.0with the Chi-square test. AP < 0.05 was considered statistically significant.

Results: A total 0of234 postmenopausal women with knee OA were included in the study. The mean age was 67.4 £ 5.2 years, with amean BMI of
26.8 +3.4kg/m?2 and amean postmenopausal duration of 17.3 £ 6.5 years. Diabetes mellitus and hypertension were present in 33.3% and 43.6%
of participants, respectively. Based on the Kellgren—Lawrence grading, 46.2% had Grade 2 OA, 38.5% had Grade 3 OA, and 15.4% had Grade 4
OA. Regarding parity, 7.7% were nulliparous, 17.9% had low parity (1-2), 42.3% had moderate parity (3—-4), and 32.1% were grand multiparous
(=5). A significant association was found between higher parity and increased severity of OA (P < 0.01), with grand multiparous women
showingthe highest proportion of Grade 4 OA (24.0%).

Conclusion: A significant positive correlation was observed between higher parity and the risk of developing OA in elderly women. Grand
multiparity mayserve as anindependentrisk factor for OA and should be considered in preventive strategies and early screening programs.

Keywords: Osteoarthritis, parity, elderly women, risk factor, retrospective study, grand multiparity.

Introduction such as the knees. The prevalence ofknee OA is notably higher in
Osteoarthritis (OA) is a leading cause of chronic disability Women than men, especially after menopause, suggesting
among the elderly, particularly affecting weight-bearing joints potential hormonal and reproductive influences [1]. Pregnancy
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Table 1: Demographic and clinical profile of study

participants ¢2=234).

Variable Meanzstandard
deviation/n (%)

Age (years) 67.4£5.2

Body mass index (BMI, kg/ifl) 26.8+3.4

Postmenopausal duration (years) 17.3+6.5

Diabetes mellitus 78 (33.3)

Hypertension 102 (43.6)

Osteoarthritis grade (KL scale)

— Grade 2 108 (46.2)

— Grade 3 90 (38.5)

— Grade 4 36 (15.4)

Table 2: Distribution of participants by parity
status (n=234).

introduces mechanical stress and hormonal changes-such as
elevated relaxin and estrogen levels—that may predispose to
long-term joint degeneration [2,3]. In addition, each successive
pregnancy contributes to altered gait patterns and increased
joint loading, which may have biomechanical implications for
jointhealthinlaterlife [3].

Several large-scale epidemiological studies have examined the
association between parity and knee OA. For instance, a cross-
sectional analysis of Korean women over 50 years found that
higher parity, even after adjusting for induced abortion, was
significantly associated with radiographic knee OA [3].
Similarly, a magnetic resonance imaging (MRI)-based study in
younger women demonstrated an increased prevalence of
patellar cartilage defects among those with three or more
children [4]. In the Singapore Chinese health study, a
prospective cohort design revealed that women with five or
more births had nearly twice the risk of requiring total knee
replacement (TKR) compared to nulliparous women [1]. A
Danish population-based cohort also reported a linear
association between the number of births and 1st-time
hospitalization due to OA [S].

Interestingly, parity has also been linked to osteoporotic

fractures, highlighting a broader impact on musculoskeletal
health beyond joint cartilage alone [6,7]. Despite these

Table 3: Association between parity and severity of osteoarthritis (7 =234).

Parity category (%)

Nulliparous (0) 18 (7.7)

Low parity (1-2) 42 (17.9)
Moderate parity (3—4) 99 (42.3)
Grand multiparity (>5) 75 (32.1)

findings, limited data are available from South Asian
populations, particularly among elderly women, to explore how
reproductive history affects the development or progression of
knee OA. This study was therefore undertaken to evaluate the
correlation between parity and OA severity in elderly Indian
women, using retrospective clinical data.

Materials and Methods
Study designandsetting

This retrospective observational study was conducted in an
Indian tertiary care teaching hospital. The primary aim was to
assess the correlation between parity and the risk of developing
OAinelderlywomen.

Studypopulation

The study involved women aged 60 years and above who either
visited the outpatient department or were admitted with
complaints of persistent knee pain. Only those with
radiographically confirmed knee OA, as per the
Kellgren-Lawrence grading system [8], were considered for
inclusion.

Inclusion and exclusion criteria

Inclusion criteria comprised elderly women aged 60 years or
more, with documented evidence of knee OA of atleast grade 2
severity, and availability of detailed parity history either
through medical records or
telephonic follow-up. Women
were excluded if they had a

Parity categor R B Total P-value |orior hi f i
gory OA (%) OA (%) OA (%) prior '1'stor.y of post-traumatic
; arthritis, inflammatory or
Nulliparous (0) 12 (66.7) 5(27.8) 1(5.6) 18 infectious arthritis, or if they
Low parity (1-2) 24 (57.1) 13 (31.0) 5(11.9) 42 <0.01* |had undergone TKR. Patients
Moderate parity (3-4) 48 (48.5) 39(39.4) 12 (12.1) 99 with incomplete obstetric data
Grand multiparity (=5) 24 (32.0) 33 (44.0) 18(24.0) 75 or those with endocrine or
OA: Osteoarthritis. *Chi-square test applied. *Statistically significant atP <0.05 metabolic disorders known to
affect bone metabolism, such as
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hypothyroidism or Cushing’s disease, were also excluded from
the study.

Samplesize

The final sample included 234 women who met the inclusion
criteria and for whom relevant clinical and obstetric data were
available.

Datacollection procedure

Information was retrieved from archived hospital records,
radiological reports, and follow-up telephonic interviews. A
structured data abstraction form was utilized to gather details
such as age, body mass index (BMI), menopausal history,
number of pregnancies, parity, radiographic OA grade, and any
associated comorbidities, including diabetes and hypertension.
Additional data on occupational or lifestyle-related joint stress
were alsorecorded where available.

For the purpose of analysis, parity was categorized into four
groups: nulliparous (no children), low parity (one to two
children), moderate parity (three to four children), and grand
multiparity (five or more children).

Given the retrospective design of the study, a waiver of informed
consent was granted. However, strict measures were
implemented to maintain the confidentiality and anonymity of
all participants throughout the study.

Statistical analysis

Data were entered and managed using Microsoft Excel and
analyzed using IBM Statistical Package for the Social Sciences
Statistics version 25.0. Descriptive statistics were employed to
summarize demographic and clinical parameters. The Chi-
square test was used to evaluate the association between parity
and the severity of OA. AP < 0.05 was considered statistically
significant.

Results

A total 0of 234 postmenopausal women aged 60 years and above
were included in the study. The mean age of participants was
67.4£5.2 years, and the average BMIwas 26.8 + 3.4 kg/m2. The
mean duration since menopause was 17.3 £ 6.5 years. Among
the participants, 33.3% had a history of diabetes mellitus, and
43.6% were diagnosed with hypertension. Regarding the
severity of OA as assessed by the Kellgren-Lawrence grading
system, 46.2% had grade 2 disease, 38.5% had grade 3, whereas
15.4%had grade 4 OA (Table 1).

When analyzed by parity status, the majority of the study

population fell under the moderate parity (3—4 children) group,
accounting for 42.3% of cases. Grand multiparity (>S children)
was observed in 32.1% of the women, whereas 17.9% had low
parity (1-2 children). Only 7.7% of the participants were
nulliparous (Table 2).

A significant association was found between parity and the
severity of OA. Among nulliparous women, 66.7% had grade 2
OA, while only 5.6% had grade 4. In the low parity group, 57.1%
had grade 2, and 11.9% had grade 4 disease. In contrast, among
those with moderate parity, 39.4% had grade 3, and 12.1% had
grade 4 OA. Notably, women with grand multiparity exhibited
the highest proportion of severe OA, with 24.0% presenting
with grade 4 disease and 44.0% with grade 3. The association
between higher parity and increased OA severity was
statistically significant (P <0.01) (Table 3).

Discussion

In this retrospective cohort of elderly Indian women, our
findings reveal a significant association between increasing
parity and radiographic severity of knee OA. Women with
grand multiparity were markedly more likely to exhibit
advanced disease, consistent with previous large-scale
prospective evidence. For instance, the Singapore Chinese
Health study demonstrated a graded relationship between the
number of births and risk of TKR due to severe OA; relative to
nulliparous women, those with five or more children had
approximately double the risk (hazard ratio =K 2.0) [9]. A
Danish population-based cohort also reported a linear trend
between parity and 1st-time OA hospitalization [10].

Mechanistically, repeated pregnancies may impose prolonged
biomechanical stress on the knee through gestational weight
gain, altered gait, and ligamentous laxity induced by hormonal
fluctuations, particularly in relaxin and estrogen levels. These
adaptations may predispose cartilage to wear and eventual
degeneration [9]. In parallel, sex-based differences in
inflammatory biology likely play a fundamental role: Women
exhibit higher synovial and systemic concentrations of pro-
inflammatory cytokines—such as Interleukin (IL)-6, IL-8,
IL-1pB, and tumor necrosis factor-alpha—Ileading to greater
cartilage catabolism and pain sensitization compared to men
[11]. Female chondrocytes also express elevated levels of these
cytokines and show lower expression of cartilage-protective
molecules such as WNTSA and Dickkopf-related protein 2 in
erosionstates [12].

.Sex-specific disparities in synovial fluid biomarkers further
underscore this differential vulnerability. Women with knee OA
have increased levels of macrophage-stimulating and
inflammatory mediators (e.g., monocyte chemoattractant
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protein-3, leukemia inhibitory factor, IL-12p40), in contrast to
men who tend to have higher anabolic growth factors and
glycosaminoglycans [12]. These biological differences may
amplify the deleterious impact of cumulative mechanical load
from multiple pregnancies.

Our cohort contributes novel data to the limited literature on
parity-related OA in South Asian populations. Indian women
are disproportionately affected by knee OA, partly due to
factors such as long-standing physical labor, nutritional
deficiencies, and limited access to preventive musculoskeletal
healthcare in older age [ 13]. Within this context, parity may act
synergistically with other risk modifiers—such as obesity,
comorbid disease, and occupational joint stress—to intensify
knee degeneration.

From a clinical standpoint, recognizing high parity as an
independent risk factor for severe knee OA could enable early
risk stratification in elderly women. Prevention strategies
focusing on weight management, quadriceps strengthening,
and joint-protective education may offer meaningful benefits in
this high-risk group. Although retrospective observational
design limits causality inference, the concordance of our
findings with prior large prospective and mechanistic studies
reinforces their validity.

Limitations of the study

This study has several limitations that should be acknowledged.
First, its retrospective design limits the ability to establish a
causal relationship between parity and the severity of knee OA,
and reliance on pre-existing records and patient recall may have
introduced recall bias and data incompleteness. Second, being a
single-center study conducted in a tertiary care teaching
hospital in India, the findings may not be generalizable to the
broader Indian female population with varying demographic,
occupational, and lifestyle characteristics. Third, although
certain demographic and clinical parameters were recorded,
several important confounding factors—including genetic
predisposition, detailed nutritional status, physical activity
levels across life stages, occupational knee loading, and prior
knee injuries—were not comprehensively assessed or
statistically adjusted for. Fourth, the absence of hormonal
assays, inflammatory marker profiling, and synovial fluid
biomarker analysis limited the ability to explore the underlying
biological mechanisms linking parity and OA severity. Fifth,
parity categorization was based solely on the number of live
births without considering term versus preterm deliveries,
interpregnancy intervals, or cumulative duration of gestational
weight gain, all of which may influence biomechanical and
hormonal stress on the knees differently. Sixth, potential
selection bias may have occurred, as the study population was

limited to elderly women presenting to outpatient clinics or
hospitalized for knee pain, which could overrepresent advanced
OA cases while underrepresenting asymptomatic or early-stage
disease. Seventh, OA severity assessment relied solely on the
Kellgren-Lawrence radiographic grading system, which does
not detect early cartilage changes identifiable on MRI or
account for functional impairment and pain severity. Eighth, the
cross-sectional nature of data capture at a single time point
precluded evaluation of the temporal progression of OA in
relation to reproductive history, which would require
longitudinal follow-up. Finally, the study did not investigate
whether targeted preventive or therapeutic strategies—such as
lifestyle modification, weight control, or
physiotherapy—could mitigate OA risk or progression in high-
parity women.

Future investigations should pursue longitudinal studies that
include hormonal profiling, gait biomechanics, and
inflammatory biomarkers to delineate causal pathways. In
addition, exploring targeted interventions to modify the
biomechanical and inflammatory burden in high-parity elders
mayyield novel preventive strategies.

Conclusion

This retrospective analysis demonstrated a significant
association between increasing parity and the severity of knee
OA in elderly women. Grand multiparity was found to be linked
with a higher prevalence of advanced radiographic OA. The
findings suggest that cumulative biomechanical and hormonal
changes related to multiple pregnancies may contribute to joint
degeneration later in life. Early identification of high-parity
women as a potential risk group may aid in preventive strategies
and timely interventions. Further prospective studies are
warranted to explore causal relationships and underlying
mechanisms.

Clinical Message

Parity status, especially grand multiparity, should be recognized as a
potential risk factor for advanced knee OA in postmenopausal
women. Earlyidentification and targeted preventive interventionsin
high-parity individuals may help delay progression and reduce the
burden of OA in this vulnerable group.
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