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Introduction: Lumbar degenerative disease (LDD) is one of the significant causes of chronic low back pain and disability in postmenopausal 
women. Although age-related degeneration has been well studied, little has been done to establish how the onset of menopause and duration 
since menopause affect the rate of lumbar degeneration. Menopause-induced estrogen deficiency is thought to increase the rate of degenerative 
alteration in intervertebral disks and vertebral structures that could affect the severity of the disease and clinical outcome.
Purposes: The purpose of the study was to determine the effect of age at menopause and years since menopause on the intensity of LDD and to 
determine the relationship between clinical manifestations and radiographical evidence in postmenopausal females.
Materials and Methods: The study was a tertiary care center-based, observational cross-sectional study which lasted 12 months at this hospital. 
There was a total of 50 postmenopausal women aged 45 years or older who presented with persistent low back pain. The participants were 
divided into the early (<45 years), normal (45–50 years), and late (>50 years) menopause. Clinical evaluation involved the severity of pain based 
on the Visual Analog Scale and functional limitation. The lumbar spine assessment was conducted and assessed using the standard imaging on 
radiological assessment, and graded on the degenerative severity. Descriptive and comparative statistical data analysis was done to analyze the 
data.
Findings: The lumbar degeneration was moderate to severe in 74% of the respondents. The highest level of severe degeneration was observed 
among the early menopause group (50%), normal (23.8%), and late menopause groups (20%). The highest pain scores were seen in women who 
were early menopausal (6.8 ± 1.4) and progressively with radiological severity. The trend of an increase in degenerative severity was noted with 
the length of time which passed after menopause. The clinical-radiological correlation was positive, and the higher scores on pain were associated 
with more advanced degenerative grades.
Conclusion: Earlier menopause and longer postmenopausal years were both positively related to the severity of LDD, the level of pain, and 
functional impairment. The onset of menopause seems to be a significant biological factor in the development of lumbar degeneration, which is 
the reason why the history of menopause should be included in the clinical assessment and prevention instead of preventive measures.
Keywords: Disk degeneration, estrogen deficiency, lumbar degenerative disease, low back pain, menopause.

Abstract

Learning Point of the Article:
Estrogen deficiency after menopause contributes to accelerated degeneration of intervertebral disks and spinal structures. Early menopause 
and prolonged postmenopausal duration should be considered important biological risk factors in lumbar degenerative disease progression.
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Introduction
Lumbar degenerative disease (LDD) is the most common 
cause of chronic low back pain and functional disability, which 
includes the middle and elderly age groups all over the globe, 
causing a high burden on quality of life and health care (HDB) 
[1]. Lumbar degenerative cascade is a multifactorial process 
that consists of progressive dehydration of inter-spinal disk, 
facet joint arthropathy, hypertrophy of ligamentum flavum, and 
osteophyte development, which eventually cause instability of 
the spine and neural compression [2]. The age is taken to be the 
most unchanging risk factor in lumbar degeneration, and 
recently, it is shaped by growing evidence that biological sex and 
hormonal conditions are the key factors in regulating the 
initiation and further developmental degeneration in the spinal 
changes [3]. Among the women, menopause is a significant 
physiological shift characterized by a dramatic drop in estrogen, 
which has been linked to increased musculoskeletal 
degeneration (e.g. osteoporosis, sarcopenia, degenerative joint 
disease) [4]. Estrogen has been reported to have protective 
effects on bone metabolism, carti lage integrity, and 
extracellular matrix homeostasis by regulating collagen 
synthesis, proteoglycan synthesis, and expression of 
inflammatory cytokine [5]. As a result of this, postmenopausal 
estrogen deficiency could be a predisposing factor of LDD 
onset and progression in women relative to age-matched 
premenopausal women and men [6]. A number of studies based 
on imaging have shown that lumbar disk degeneration, facet 
joint osteoarthritis, as well as vertebral endplate alterations are 
more prevalent and severe in postmenopausal women and 
especially those with early menopause [7]. Intervertebral disk 
has estrogen receptors, and experimental studies indicate that a 
deficiency of estrogen hastens the apoptosis of disk cells, 
decreases matrix production, and enhances the 
disk to mechanical stress susceptibility, thus 
enhancing disk degeneration [8]. Furthermore, 
loss of bone mineral density (BMD) during 
menopause also changes the microarchitecture 
of vertebral bodies, and this can influence the 
transfer of load across the motion segment of the 
spine and cause even greater degenerative 
alterations [9].
Natural early menopause or surgical early 
menopause has been linked with a higher risk of 
musculoskeletal disorders, and therefore, the 
time of estrogen deficiency and not the age is the 
possible reason to determine the extent of 
degenerative diseases [10]. Regardless of these 
observations, clinical correlation between age of 
menopause onset and severity of LDD has not 

been well investigated, especially in terms of symptom severity, 
functional disability, as well as radiological grading [11]. The 
bulk of literature is either heat age spinal degeneration or 
postmenopausal osteoporosis, and little effort on integrating 
hormone factor in degenerative spine research is done [12]. 
Moreover, individual differences in the age of menopause in 
populations based on genetic, nutritional, and socioeconomic 
factors might lead to individual differences in lumbar 
degeneration patterns, which are not entirely portrayed in the 
existing literature [13]. The role of menopause onset in LDD is 
of special significance to developing nations where there is poor 
access to preventive musculoskeletal treatment and delayed 
diagnosis [14]. To determine the clinical relationship between 
menopausal status, the length of menopause, and lumbar 
degenerative changes could assist in the determination of high-
risk populations and inform early intervention plans such as 
hormonal, lifestyle, and rehabilitative interventions. Thus, the 
study will determine the effect of the menopause onset on the 
development of LDD in relation to clinical and radiological 
correlation, to be included in a deeper understanding of the sex-
specific and hormonal factors in the spinal degeneration.

Materials and Methods

Study design
This study was conducted as a multicentric, hospital-based, 
observational, cross-sectional clinical correlation study across 
the Departments of Orthopedics in collaboration with the 
Departments of Radiodiagnosis at multiple tertiary care 
teaching hospitals equipped with advanced imaging facilities. 
The study protocol was approved by the Institutional Ethics 
Committees of all participating centers, and written informed 
consent was obtained from all patients before inclusion in the 
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Figure 1: Age at menopause versus radiological severity of lumbar degeneration.
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study.

Study duration
The study was conducted over a period of 12 months. This 
duration included patient recruitment, clinical evaluation, 
radiological assessment, data collection, and statistical analysis.

Participants
Postmenopausal women presenting with symptoms suggestive 
of LDD were considered for inclusion in the study.

Inclusion criteria
• Women with a documented history of natural menopause 
were included in the study
• Participants were categorized based on age at menopause into 
three groups: Early menopause (<45 years), normal 
menopause (45–50 years), and late menopause (>50 years)
• History of chronic low back pain for more than 3 months
• Radiological evidence of lumbar degenerative changes on 
imaging
• Willingness to participate and provide written informed 
consent.

Exclusion criteria
· History of surgical menopause (hysterectomy 
with bilateral oophorectomy)
· Known inflammatory spinal disorders, such as 
ankylosing spondylitis
· History of spinal trauma, infection, or malignancy
· Congenital spinal deformities

· Long-term steroid therapy or known metabolic bone 
disorders other than age-related osteoporosis
· Previous lumbar spine surgery.

Study sampling
A purposive sampling method was used. All eligible 
patients meeting the inclusion criteria and attending 
the outpatient department during the study period 
were consecutively enrolled until the desired sample 
size was achieved. This method ensured adequate 
representation of postmenopausal women with 
varying ages of menopause onset.

Study sample size
The sample size was calculated using prevalence-
based est imation for  obser vational  studies, 

considering a 95% confidence interval and allowable error 
within the feasible recruitment period. Based on the expected 
patient inflow and eligibility criteria, a final sample size of 50 
participants was included to assess the association between 
menopause onset and LDD severity.

Study parameters
The following parameters were assessed:
· Demographic variables: Age, body mass index, occupation
· Menopausal variables: Age at menopause, duration since 
menopause
· Clinical parameters: Severity of low back pain using visual 
analogue scale (VAS), duration of symptoms, presence of 
radicular pain, functional limitation
· Radiological parameters: Degree of lumbar disk degeneration, 
disk space narrowing, osteophyte formation, facet joint 
arthropathy, and overall lumbar degenerative grading.

Study procedure
The eligible patients were determined in the course of the 
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Figure 2: Duration since menopause versus radiological severity.

Menopause group Mild n  (%) Moderate n  (%) Severe n  (%)

Early (<45 years) 2 (14.3) 5 (35.7) 7 (50.0)

Normal (45–50 years) 6 (28.6) 10 (47.6) 5 (23.8)

Late (>50 years) 5 (33.3) 7 (46.7) 3 (20.0)

Table 1: Age at menopause versus radiological severity of lumbar 

degeneration
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normal outpatient visits. A comprehensive history was obtained 
with particular attention paid to menopausal history and 
menopause duration after the informed consent was obtained. 
Clinical evaluation of the lumbar spine was carried out a clinical 
observation of spinal tenderness, range of motion, neurological 
condition, and evidence of nerve root affection. Radiological 
examination was performed with the help of plain radiographs 
of the lumbosacral spine in the anteroposterior and lateral 
position. The magnetic resonance imaging (MRI) results were 
checked to determine the degeneration of the disk and the 
compression of the neural, as shown when it was available and 
clinically necessary. The assessment of radiological findings was 
based on standard degenerative scoring systems.

Study data collection
Data were collected using a predesigned and pretested 
structured pro forma. Clinical findings, menopausal details, 
pain scores, and radiological grades were systematically 
recorded. All data were anonymized to maintain confidentiality. 
Radiological assessments were independently reviewed to 
minimize observer bias.

Data analysis
The data collected were put in a Microsoft Excel spreadsheet 
and calculated with the help of the right statistical software. 
Continuous variables were represented by a mean and standard 
deviation, and the categorical variables were represented by 
frequencies and percentages. The entries were compared to 
each other using the right statistical tests (Chi-square test, used 
with categorical variables, analysis of variance or t-test, used 
with continuous variables). P < 0.05 was regarded to be 
statistically significant. Association between menopause onset, 
duration since menopause, and severity of LDD was further 
analyzed using odds ratio (OR) with 95% confidence intervals. 
Adjusted ORs were calculated using multivariable logistic 
regression analysis after controlling for potential confounding 
variables such as age and body mass index.

Ethical considerations
The study was conducted after obtaining approval from the 
Institutional Ethics Committee. Written informed consent was 
obtained f rom al l  par t ic ipants  before  enrol lment . 
Confidentiality of patient information was strictly maintained 
throughout the study. No additional financial burden or risk was 
imposed on participants, and the study adhered to the ethical 
principles outlined in the Declaration of Helsinki.

Results

Demographic and menopausal characteristics of study 
participants
Among the 50 study participants, the majority belonged to the 
50–54 years age group (36%), followed by 55–59 years (28%), 
while 20% were aged 45–49 years and 16% were aged 60 years or 
above. Regarding menopausal status, normal menopause 
(45–50 years) was the most commonly observed category, 
accounting for 42% of participants, followed by late menopause 
(>50 years) in 30% and early menopause (<45 years) in 28% of 
cases. With respect to duration since menopause, 40% of 
women had been postmenopausal for 5–10 years, 36% for more 
than 10 years, and 24% for <5 years.

Clinical and radiological severity of LDD
Assessment of clinical severity showed that moderate pain 
intensity based on the VAS was the most common presentation, 
observed in 48% of participants, while severe pain was noted in 
34% and mild pain in 18% of cases. Radiological evaluation 
demonstrated moderate lumbar degenerative changes in 44% of 
women, followed by severe degeneration in 30% and mild 
degeneration in 26% of participants. Similarly, functional 
limitation was predominantly moderate in severity, affecting 
42% of patients, whereas 30% had mild limitation and 28% 
experienced severe functional impairment. These findings 
indicate that the majority of postmenopausal women in the 
study had moderate to severe clinical and radiological 
manifestations of LDD.

Age at menopause versus radiological severity of 
lumbar degeneration
Women with early menopause had the highest 
proportion of severe lumbar degeneration (50%), 
indicating a strong association between earlier estrogen 
deficiency and accelerated spinal degeneration 
compared with normal and late menopause groups 
(Table 1 and Fig. 1). Women with early menopause 
demonstrated higher  odd s  of  severe  lumbar 
degeneration compared to women with normal/late 
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Duration since 

menopause
Mild (n ) Moderate (n ) Severe (n )

<5 years 6 4 2

5–10 years 5 9 6

>10 years 2 9 7

Table 2: Duration since menopause versus radiological 

severity
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menopause. After adjustment for confounding variables, early 
menopause remained independently associated with severe 
degenerative changes.

Duration since menopause versus radiological severity
An increasing trend of moderate and severe degeneration was 
observed with longer duration since menopause, suggesting the 
cumulative impact of prolonged estrogen deficiency on spinal 
structural degeneration (Table 2 and Fig. 2).

Discussion
The current clinical correlation study has assessed the effect of 
onset of menopause on the LDD progression and has shown 
that earlier onset of menopause and longer postmenopause 
period were correlated with higher radiological severity, higher 
pain scale, and higher functional limitation, and indicated the 
similar effect of hormonal factors with chronological aging. In 
the study population of 50 postmenopausal women, early 
menopause was noted in 28% of the population, and this cohort 
had the highest percent of severe degeneration of the lumbar 
joints (50%), in comparison to 23.8% in the normal menopause 
cohort and 20% in the late menopause cohort, which indicated a 
clear gradient of degeneration severity with the age of attaining 
the menopause. These results were also in line with the large 
MRI-based study of Lou et al. [15], postmenopausal status was 
linked to earlier degeneration of lumbar disks even after having 
age, height, weight, and postmenopausal status as an 
independent variable (P < 0.0001), which was retrospectively 
examined on 846 postmenopausal women. Lou et al. [15] also 
demonstrated that there was a significant positive relationship 
between the years since menopause (YSM) and the extent of 
degeneration across all lumbar levels with correlation 
coefficients between r = 0.137 at L5/S1 and r = 0.259 across all 
lumbar disks, which further supports the current study, that at 2 
cases of degeneration was observed in women with <5 YSM, 
and in women with over 10 YSM, there were 7 cases of 
degeneration. Notably, Lou et al. reported that this relationship 
was the highest during the first 15 years of menopause and 
declined after this, which agrees with the current study that the 
severity of degenerative changes increased with an increased 
duration of menopause, indicating that the estrogen deficiency 
has  a  greater  degenerat ive  ef fect  dur ing the  ear ly 
postmenopausal period. In the present study, there was a high 
association between pain severity and the onset of menopause 
and the severity of radiological grade, with the highest VAS 
scores in the early menopause group (6.8 ± 1.4), followed by a 
progressive increment in the severity of the degenerated disease 
(7.1 ± 1.3) as the radiological grade changes. Though the study 

conducted by Lou et al. [15] was mainly on radiological 
outcomes and not pain assessment, the structural deterioration 
they reported is a biological explanation of the increased pain 
and functional limitation they found in women who had earlier 
menopause in the present study. The results obtained from 
Wang et al. [13], who assessed lumbar disk degeneration in 
elderly men and women, also supported the observed sex- and 
hormone-related differences in spinal degeneration by showing 
that the female participants exhibited more severe degeneration 
of the disk compared to males, even though the ages were evenly 
distributed. Aging Wang et al. discovered that lumbar spine 
BMD and the severity of disk degeneration had a significant 
association with each other in women but not men, indicating 
that female-specific factors (e.g., hormonal changes) may alter 
the disk-to-bone interaction. This finding was an addition to the 
current study, which showed that women with early menopause 
were more degenerated and scored higher in pain, which 
supports the idea that estrogen deficiency is a factor that leads to 
faster degenerative events. Potential confounding conditions 
affecting bone metabolism and spinal degeneration were 
minimized through strict exclusion criteria and detailed clinical 
history assessment.
The influence of the skeletal changes occurring in menopause 
was further put into context by the landmark study of Elders et 
al. [16], which showed a significant acceleration of lumbar bone 
loss over the perimenopausal period and the f irst 2 
postmenopausal years with mean bone loss rates of 6.4% during 
the perimenopausal period and 5.1% per annum in the first 2 
postmenopausal years. Though the study under consideration 
did not directly estimate the BMD, the radiological severity that 
was growing with a longer period after menopause among this 
cohort could partially be explained by the structural effects of 
such a fast early postmenopausal bone loss, which causes the 
shift of load transmission through the spinal section of motion 
and can predispose degeneration of the disk and facet 
arthropathy. The interplay between disk degeneration and bone 
metabolism was also explained by Ichchou et al. [17], who 
stated that the increasing severity of the disk space narrowing in 
postmenopausal women was correlated with greater spinal 
BMD and decreased bone resorption, as a negative correlation 
between C-terminal telopeptide levels and the disk space 
narrowing was observed, which was adjusted with age and body 
mass index. These results indicated that degenerative disk 
disease and osteoporosis can be comorbid with complicated 
and even contradictory processes. The more prevalent nature of 
moderate and severe degeneration (74% combined) and the 
large degree of functional limitation found (70% moderate to 
severe limitation) in the context of the current study highlighted 
the clinical relevance of the degenerative changes being 
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experienced, regardless of the underlying bone density changes. 
In addition, the correlation of the menopause to degenerative 
alterations in other joints also enhanced the biological 
likelihood of the current results. It was demonstrated by Lou et 
al. [18] that the severity of cartilage degeneration in the knee 
was significantly higher in postmenopausal women compared 
to pre- and perimenopausal women after the adjustment of age, 
height, and weight (P < 0.001), and that the severity of cartilage 
degeneration had a positive association with the number of 
YSM and the severity of cartilage degeneration across up to 25 
years. Although this research centered on the knee joint, 
nonetheless it provided strong evidence that estrogen 
deficiency is involved in the growth of generalized cartilage 
degeneration in weight-bearing joints, which confirms the 
current study finding of gradual degeneration of the lumbar 
joint with the development of menopause. Combined, the 
similarity in results of the current clinical trial and these large 
imaging- and BMD-based studies indicated that the effect of 
menopause and the age of the period of estrogen deficiency 
were key factors influencing degenerative musculoskeletal 
alterations. The increased pain score, radiological severity, and 
functional impairment in women with early menopause in the 
current study demonstrated the importance of the issue of 
menopausal history as a constituent element of clinical 
evaluation in postmenopausal women presenting with chronic 
low back pain.
The present study specifically evaluated the relationship 
between menopause onset, duration since menopause, and 
LDD using combined clinical and radiological assessment, 
which adds important evidence regarding hormonal influence 
on spinal  degenerat ion.  Inclusion of  sy mptomatic 
postmenopausal women with categorized menopausal age 
groups improved clinical relevance.
However, the study had certain limitations. The sample size was 

relatively small, and the cross-sectional design limited the 
ability to establish causal relationships. BMD, serum estrogen 
levels, and detailed biochemical markers were not assessed. In 
addition, MRI evaluation was not uniformly available for all 
participants, and residual confounding due to lifestyle or 
nutritional factors could not be completely excluded.

Conclusion
This paper has reached the conclusion that the initiation and the 
number of YSM are also important factors in the development 
of the LDD in postmenopausal women. Early menopause was 
also accompanied with more radiological severity of lumbar 
degeneration, more pain, and more functional limitation than 
normal and late menopause. Over time since menopause, the 
degenerative changes and the severity of the symptoms were 
found to increase in a progressive manner, which demonstrates 
the additive effect of the estrogen deficiency on the spinal 
structures. The clinical symptoms and radiological findings 
positive correlation supported the applicability of structural 
degeneration in the determination of disease burden. This 
evidence brings out the significance of the inclusion of 
menopausal history in the clinical evaluation of women with 
chronic low back pain and the necessity of early intervention 
and specific preventive measures to reduce the degenerative 
disease of the lumbar degenerative in high-risk postmenopausal 
women.

Clinical Message

Early onset of menopause and longer duration since menopause are 
significantly associated with increased severity of LDD in 
postmenopausal women. Incorporating menopausal history into 
clinical evaluation may help identify high-risk individuals for early 
preventive interventions.
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