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Panel: Research in Context

Evidence before this study
We searched PubMed and Google Scholar for studies published up to March 2025 using the terms

“menopause”, “perimenopause”, “Sri Lanka”, “South Asia”, and “reproductive ageing”. Evidence
on menopausal health in Sri Lanka is scarce, with most studies limited to small hospital-based cohorts
or focused exclusively on post-menopausal women. Available literature reports average ages at
menopause of around 49-50 years, with limited exploration of induced menopause, health
inequalities, or reproductive and sociocultural correlates. No nationally representative analyses
including women across the full menopausal continuum (pre-, peri-, menopause, and post-

menopause) were identified.
Added value of this study

This study, to our knowledge, is the first large-scale epidemiological analysis of menopausal
transitions in Sri Lanka to include women across all stages. By incorporating both natural and
induced menopause, and by examining geographic and ethnic disparities, we provide new insights
into the timing of menopause, the burden of symptoms, and the heterogeneity of women'’s
experiences. The construction of a burden score integrating clinical, treatment, and sociocultural
domains offers a novel way to quantify cumulative disadvantage. It highlights the intersection of
biological and systemic determinants of women’s health.

Implications of all the available evidence

The findings highlight menopause as an emerging public health priority in Sri Lanka. With more than
six in ten women already post-menopausal by midlife, service delivery must evolve beyond
reproductive health to encompass midlife and ageing-related care. Addressing health inequalities,
between natural and induced menopause, across cities and ethnic groups, and between clinical and
sociocultural contexts—requires coordinated policy action. Public health campaigns, training for
healthcare providers, and integration of screening and preventive services into well-woman
programmes are critical. More broadly, the evidence underscores the urgency of recognising
menopause not only as a clinical event but also as a driver of health outcomes, quality of life, and
equity across the life course.

Abstract

Background: Menopause is a critical life stage for women’s health, yet it remains under-recognised
in Sri Lanka despite an ageing female population. Previous studies have reported symptom
prevalence and mean age at menopause but lacked an integrated, population-level approach to
understanding biological, sociocultural, and health system determinants. Methods: We conducted a
cross-sectional analysis of baseline data from 720 women enrolled in the Sri Lanka arm of the
Menopause and Ageing Research in International Environments (MARIE) study. Menopause type
was classified as natural, medical, or surgical using direct self-reports supplemented by rule-based
derivation from hysterectomy, premature ovarian insufficiency (POI), and gonadotrophin-releasing
hormone (GnRH) analogue use. Descriptive statistics, Wilson confidence intervals, and multivariable
logistic regression with cluster-robust standard errors were used to examine associations with age,
ethnicity, education, employment, and urban versus non-urban residence. A burden index was
developed to assess cumulative disadvantage across clinical, treatment, and sociocultural domains.
Results: The mean age at menopause was 49.7 years (SD+4.1). Natural menopause predominated
(83.5%), with 7.4% experiencing surgical and 2.2% medical menopause. The use of traditional
remedies was 6.9%, and HRT was 3.4%.The composite burden score (range 0-8) quantified
cumulative disadvantage across clinical, treatment, and sociocultural domains. The overall mean
burden score was 1-1 (SD 0-7), with a median of 1 (range 0—4). Burden scores were broadly similar
across stages: 1-05 in pre-menopausal, 1-10 in perimenopausal, 1-12 in menopause, and 1-11 in post-
menopausal women. Conclusion: These findings highlight substantial ethnic and contextual
disparities in menopause pathways and treatment access. Addressing inequities through improved
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access to conservative care, culturally sensitive services, and integrated women’s health policies is
urgently needed.

Keywords: clinical epidemiological profile; perimenopausal; menopausal; post-menopausal; women;
Sri Lanka

Introduction

Menopause is a universal biological milestone, defined as the permanent cessation of
menstruation for 12 consecutive months in the absence of other pathological or physiological causes
[1]. It signifies the transition from the reproductive to the non-reproductive stage of life. It is typically
preceded by a perimenopausal phase characterised by irregular menstrual cycles and the onset of
vasomotor, somatic, and psychological symptoms. Following the final menstrual period, women
enter the post-menopausal stage. In Sri Lanka, the average age at natural menopause is reported to
be between 49 and 51 years, which means that many women will spend almost one-third of their
lifespan in the post-menopausal period [2,3]. With female life expectancy now approaching 78 years,
an estimated one-quarter of Sri Lankan women over the age of 50 are post-menopausal, underscoring
the growing demographic and public health significance of this life stage [4]. Further, Sri Lanka is
ageing rapidly; the proportion of older adults is growing and projections show a large rise in the
share of elderly people over the coming decades making mid-life and post-reproductive health an
expanding national priority.

Menopause can occur spontaneously through the natural depletion of ovarian follicles, or it may
be induced [5,6]. Induced menopause arises either surgically, through bilateral oophorectomy or
hysterectomy involving the ovaries, or medically, as a result of gonadotoxic therapies such as
chemotherapy or pelvic radiotherapy [7]. Induced menopause frequently occurs at younger ages than
natural menopause. It is associated with a more abrupt decline in oestrogen, often resulting in more
severe symptoms and an elevated risk of long-term sequelae such as osteoporosis, cardiovascular
disease, and cognitive decline [8].

Despite this, cultural attitudes in Sri Lanka, just like for any other low- and middle-income
countries or ethnic minority population, continue to frame menopause largely as a natural and
inevitable stage of ageing [3]. Many women, therefore, manage symptoms independently and may
not seek medical support due to limited awareness, socio-cultural stigma, or restricted access to care
[9,10]. This tendency contributes to under-reporting of symptoms and low healthcare utilisation,
leaving the broader epidemiological and clinical profile of menopause insufficiently characterised.

Moreover, much of the current Sri Lankan data are cross-sectional, geographically limited,
qualitative or focused on single outcomes (symptoms, knowledge, or attitudes). A comprehensive
clinical-epidemiological profile spanning perimenopause, menopause and post-menopause across
diverse settings is lacking. Hence, this study aims to address this gap by describing the demographic
and clinical characteristics of Sri Lankan women across the perimenopausal, menopausal, and post-
menopausal stages, and by examining the distribution of natural, surgical, and medical menopause,
to inform healthcare strategies tailored to this growing population.

Methods

Study Design and lo

We conducted an epidemiological analysis of data from the Sri Lankan chapter of the MARIE-
WP2a work-stream that enrolled women experiencing perimenopause, menopause and post-
menopause.

Case Definitions
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Perimenopausal status was defined as irregular menstrual cycles accompanied by typical
menopausal symptoms. Post-menopausal status was defined as the absence of menstruation for at
least 12 consecutive months. Natural menopause was defined as the spontaneous cessation of
menstruation due to ageing. Surgical menopause was recorded when ovarian function ceased due to
bilateral oophorectomy. Medical menopause was attributed to the use of chemotherapy or
radiotherapy, resulting in ovarian failure. Where menopause type was missing but hysterectomy was
reported, the case was recoded as surgical menopause.

Data Collection and Variables

Structured questionnaires and interviews collected demographic data such as age, city of
residence, ethnicity, and reproductive and clinical histories, and menopause-related details (status,
type, age at menopause). Free-text responses on long-term conditions, medication use, and reasons

for non-use of hormone replacement therapy (HRT), use of traditional medicines were systematically
coded.

Ethics

All participants provided written informed consent, and the study protocol was approved by
Ethical Review Committee, Faculty of Allied Health Sciences, University of Ruhuna, Sri Lanka (Ref.
No: 2025.02.532). The study was conducted in accordance with the Declaration of Helsinki.

Data Cleaning and Quality Control

Implausible values were excluded a priori: age outside 35-100 years and age at menopause
outside 20-65 years were treated as missing. No imputation was performed; complete-case analysis
was adopted.

Statistical Analysis

Descriptive analyses summarised continuous variables using mean, standard deviation (SD),
median, and range, and categorical variables as counts and proportions with Wilson 95% confidence
intervals (ClIs) (Supplementary S2). Menopausal status and type distributions were reported for the
overall cohort and stratified where relevant. Age at menopause was described overall and by type of
menopause. Inequalities analysis examined menopause type across cities and ethnic groups. To avoid
instability, strata with fewer than five women were excluded from range estimates. We report
absolute ranges of prevalence across groups.

Basic demographic information, such as age and parity, was collected via a structured
questionnaire or interview. Clinical details, including the type of menopause
(natural/medical/surgical) and any relevant medical diagnoses, were confirmed based on the
participant responses within the demographic questionnaire. Descriptive statistics were used to
summarise the data. We computed measures of central tendency (mean, median) and dispersion (SD,
range) for age. The proportions of women in each category of menopausal status and menopause
type were calculated. The results are presented in tables for clarity.

We conducted a multilevel analysis using individual-level data from the Sri Lankan arm of the
MARIE dataset (n =670). Outcomes of interest included hysterectomy, traditional remedy use, and
HRT use, each treated as binary variables. Fixed effects comprised age (z-scored), ethnicity (Sinhalese
reference category), menopausal stage (Perimenopause reference), and presence of any long-term
condition. To account for contextual heterogeneity, we fitted logistic generalised linear mixed models
(GLMMs) with a random intercept for city of residence, using a Bayesian variational approximation
to estimate posterior means and standard deviations. Odds ratios (OR) with 95% credible intervals
(Crl) were calculated. The intraclass correlation coefficient (ICC) on the logistic scale was derived
from the random effect variance to quantify clustering by city.
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An exploratory burden score was developed to capture cumulative disadvantage across three
domains:
e  Clinical burden (0-3 points): presence of long-term conditions, premature ovarian insufficiency,
or surgical menopause.
e  Treatment burden (0-3 points): 22 concurrent medications, reported barrier or contraindication
to HRT use, or use of GnRH analogues.
e  Socio-cultural burden (0-2 points): reliance on traditional remedies or residence outside
Colombo.
The composite score ranged from 0 to 8. Burden score distributions were summarised overall
and by menopausal stage. Analyses were performed in Python (pandas) (Supplementary Table).

Results

A total of 720 women were included in this study (Supplementary S1). The sample was classified
into one of four menopausal stages (Table 1): 137 (19-0%) were pre-menopausal, 69 (9:6%)
perimenopausal, 49 (6-:8%) reported being in “menopause”, and 465 (64-6%) were post-menopausal.
Age was reported by 673 women (93-5%), with a mean of 54-1 (SD+13.0) years and median 56 years
([IQR] 49-62).

The sample was predominantly Sinhalese (n=626, 92%), with smaller numbers of Tamil (n=43,
6.3%) and other ethnic groups. Most participants were Buddhist (n=635, 88.2%), followed by Hindu
(n=39, 5.4%) and Catholic (n=35, 4.9%). The majority were married (n=530, 73.6%), living mainly in
nuclear families (n=583, 81%), with an average of 2.5 (SD * 1.3) children among those with offspring
(n=569).

Educational attainment showed 42.5% (n=306) with A-level or higher, 23.6% (n=170) with
secondary education, 16.4% (n=118) with undergraduate, 4.7% (n=34) with postgraduate, and 12.8%
(n=92) with no formal education. Employment patterns indicated 30.7% (n=221) employed full-time,
17.1% (n=123) homemakers, 10.7% (n=77) retired, and 29.7% (n=214) unemployed. Most participants
resided in semi-urban (n=332, 51.7%) or urban (n=193, 30%) areas, while 18.2% (n=117) were from
rural settings.

A total of 28.6% (n=206) reported at least one comorbidity, most commonly hypertension (n=83,
40.3%), diabetes (n=72, 34.9%), and dyslipidaemia (n=58, 28.1%). Among those on medication (n=527,
73.2%), the most frequently used were metformin (n=87, 16.5%), losartan (n=86, 16.3%), and
atorvastatin (n=75, 14.2%), with a small proportion (n=7, 1.3%) using Ayurveda remedies.

Geographically, the largest clusters were from Colombo (n=73), Galle (n=68), Gampaha (n=67),
and Kandy (n=52), with additional participants from Jaffna, Matara, Kalutara, Ampara, Puttalam, and
several rural towns, ensuring coverage across the Western, Southern, Central, Northern, and Eastern

provinces.
Table 1. Characteristics of the study population.
Characteristic n Summary
Mean: 54-1+13.0; median: 56 (IQR
*Age (years) 673
49-62)
Menopausal status 720 100%
Pre-menopausal 137 19-0%
Perimenopausal 69 9:6%
Menopause 49 6-8%
Post-menopausal 465 64-6%
*Age at menopause (years)t 546 Mean: 49-7+4.1; median 50 (48-52)
*Age at menarche (years)t 712 Mean: 13.2+1.6; median: 13 (12-14)
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Race 680 94.4%
Sinhala 626 92%
Tamil 43 6.3%
Muslim 6 0.8%
Burger 1 0.1%
Other 4 0.5%
Missing values 40 5.6%
Religion 720 100%
Buddhism 635 88.2%
Hindu 39 5.4%
Catholic 35 4.9%
Islam 6 0.8%
Christian 4 0.5%
Other 1 0.1%
Marital Status 720 100%
Married 530 73.6%
Single 103 14.3%
Widowed 73 10.1%
Divorced 10 1.4%
Live-in 3 0.4%
Other 1 0.1%
Family Status 720 100%
Nuclear 583 81%
Single parenting 25 34.7%
Other (Extended or living with other family) 112 15.5%
*Number of Children 569 Mean: 2.5+1.3
Education level 720 100%
A-level, higher grade or equivalent 306 42.5%
O-level, higher grade or equivalent 170 23.6%
Undergraduate (e.g., BA or BSc) or equivalent 118 16.4%
Postgraduate (e.g., MA or PhD) or equivalent 34 4.7%
No formal educational qualifications 92 12.8%
Employment status 720 100%
Employed full-time 221 30.7%
Employed part-time 34 4.7%
Employed casually 35 4.9%
Retired 77 10.7%
Home maker 123 17.1%
Cared for a family member 16 2.2%
Unemployed 214 29.7%
Setting 642 89.2%
Urban 193 30%

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Semi-urban 332 51.7%
Remote 117 18.2%
Missing values 78 10.8%
*Comorbidities 206 28.6%
Hypertension 83 40.3%
Diabetes 72 34.9%
Dyslipidaemia 58 28.1%
Endometriosis 33 16%
Arthritis 24 11.6%
Back pain 8 11.6
Hypothyroidism 8 3.9%
Cancer 2 1%
Vision problems 2 1%
Hyperthyroidism 1 0.5%

* Information on age, age at menopause (years), age at menarche (years), number of children and comorbidities
was not available for 47 (6:5%), 174 (24-1%), 8 (1.1%), 151 (21%) and 514 (71.4%) women, respectively.

Menopause

Information on menopause type was available for 671 women (93-2%). The majority reported
natural menopause (n=602; 83-5%), while 53 (7-4%) reported surgical menopause and 16 (2:2%)
medical menopause. Among those reporting an age at menopause (n=528; 73-3%), the mean age was
49-7 years (SD #4.1), with a median of 50 years (IQR 48-52).

A trend analysis (Figure 1) indicated that the distribution of menopausal stages (Figure 1, Panel
A) showed that nearly two-thirds of women were post-menopausal, while smaller but important
groups were classified as pre-menopausal, perimenopausal, or in menopause. Natural menopause
was the predominant pathway (Figure 1, Panel B), though approximately one in ten women reported
surgical or medical menopause, highlighting a clinically distinct subgroup requiring targeted
support. The age at menopause clustered tightly around 50 years (Figure 1, Panel C), with most
women transitioning between the ages 47 and 52, consistent with regional estimates. Taken together,
these trends demonstrate that although menopause is largely a natural process, induced menopause
and variability in timing contribute substantially to women’s health trajectories in Sri Lanka.

Distribution of menopausal stages (n=720) Distribution of menopause type (n=720) Age at menopause (n=528)

NN W W
S n &8 &
8 & &8 o
o
<}
3
xR
3 &

NuImEr o1 wurnen
-
o
3

-
o ©
3 8
Number of women
Number of women

o

50
. - B ) l
0 N . . 0 A
a5 50

30 35 40
(0O
WS Age at menopause (years)

et 55 60

Type

se se se se @\ \
me“ova" wa“""au 002 o' Suro"
e

\o?* 0!
vos“me“ per™®

Staae

Panel A Panel B Panel C

Figure 1. Distribution of menopausal stage, type, and age at menopause among Sri Lankan women (n=720).

Panel A shows the distribution of menopausal stages across the study population, with most
women being post-menopausal, and smaller proportions classified as pre-menopausal,
perimenopausal, or in menopause. Panel B illustrates the distribution of menopause type. Natural
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menopause predominated, while a notable minority of women experienced surgical menopause and
a smaller proportion medical menopause; a small fraction did not report type. Panel C presents the
distribution of self-reported age at menopause (restricted to 20-65 years; n=528), demonstrating a
mean of 49-9 years, with clustering around 50 years, consistent with regional patterns.

Together, the panels highlight that while natural menopause is the dominant pathway, induced
menopause represents a significant subgroup, and that considerable variation exists in the timing of
menopause across the population.

Table 2. Menopause type among all participants (n=720).

Menopause type n % (95% CI)
Natural 602 83-5 (80-7-86-0)
Surgical 53 7-4 (5-7-9-6)
Medical 16 22 (1-4-37)
Missing/not reported 49 6:8 (—)

Inequalities in Menopausal Status and Type

Marked geographical and ethnic disparities were evident. By city, the proportion of post-
menopausal women ranged from 33-3% to 100-0%, while the prevalence of pre-menopause varied
between 0-0% and 66-7%. Smaller but notable variation was observed for perimenopause (0-0-33-3%)
and “menopause” (0-0-33-3%). By ethnicity, the prevalence of post-menopause ranged from 60-0% to
93-1%, pre-menopause from 6:9% to 33-3%, perimenopause from 0-0% to 13-8%, and menopause from
0-0% to 20-7%. When stratified by menopause type, the distribution also varied. Across 21 cities with
>5 respondents, natural menopause ranged from 57-9% to 100-0%, surgical menopause 3-9% to 40-0%,
and medical menopause 1-4% to 15-8%. By ethnicity, natural menopause ranged from 60-0% to 93-1%,
surgical menopause 6-9% to 40-0%, while medical menopause was observed in one group (1-6%).

Table 3. Inequalities in menopausal status and type (groups with =5 respondents).

Panel Category Range min (%) Range max (%) Number of groups
Status by city Pre-menopause 0-0 667 21
Status by city Perimenopause 0-0 33-3 21
Status by city Menopause 0-0 33-3 21
Status by city Post-menopause 33-3 100-0 21
Status by ethnicity Pre-menopause 69 33-3 3
Status by ethnicity Perimenopause 0-0 13-8 3
Status by ethnicity Menopause 0-0 20-7 3
Status by ethnicity Post-menopause 60-0 931 3
Type by city Natural 57-9 100-0 21
Type by city Surgical 39 40-0 14
Type by city Medical 1-4 15-8 3
Type by ethnicity Natural 60-0 93-1 3
Type by ethnicity Surgical 69 40-0 3
Type by ethnicity Medical 1-6 1-6 1
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The prevalence of hysterectomy was 9.4%. In contrast, the use of traditional remedies was 6.9%,
and HRT was 3.4%. The traditional remedies included herbal plants, herbal oils, yoga, regular
massage therapies, deep breathing exercises, rituals in religion and Ayurveda medicine. In the
hysterectomy model, menopausal stage was a strong predictor: women in menopause (OR 3.83, 95%
Crl 2.17-6.77) and post-menopause (OR 3.00, 2.16—4.16) had higher odds than perimenopausal
women. The ICC was 0.13, indicating a modest clustering of city. In the traditional remedy model,
Tamil women had greater odds of use compared to Sinhalese (OR 4.02, 1.68-9.61), while post-
menopausal women were less likely to use remedies than perimenopausal women (OR 0.49, 0.31-
0.78). The ICC was 0.42, reflecting substantial between-city variation. In the HRT model, women with
long-term conditions had over twice the odds of HRT use (OR 2.25, 1.17-4.32), while those in
menopause (OR 0.20, 0.07-0.59) or post-menopause (OR 0.14, 0.07-0.28) had lower odds relative to
perimenopause. The ICC was 0.37, suggesting marked clustering by setting.

Exploratory Burden Score

The composite burden score (range 0-8) quantified cumulative disadvantage across clinical,
treatment, and sociocultural domains. The overall mean burden score was 1-1 (SD 0-7), with a median
of 1 (range 0—4). Burden scores were broadly similar across stages: 1-05 in pre-menopausal, 1-10 in
perimenopausal, 1-12 in menopause, and 1-11 in post-menopausal women.

Table 4. Exploratory burden score (0-8) by menopausal stages.

Group n Mean SD Median Min Max

Overall 720 1-10 0-68 1 0 4

Pre-menopausal 137 1-05 0-66 1 0 3

Perimenopausal 69 1-10 0-61 1 0 3

Menopause 49 1-12 0-64 1 0 3

Post-menopausal 465 1-11 0-70 1 0 4
Discussion

This study provides the most comprehensive epidemiological characterisation to date of
menopausal transitions among Sri Lankan women. The majority of women were post-menopausal
(64:6%), with natural menopause being the dominant pathway (83.5%). Induced menopause was
reported by approximately one in ten women, either surgically (7.4%) or as a result of health
conditions such as chemotherapy or radiotherapy (2.2%). Among those reporting an age at
menopause (n=560), the mean was 49.7 years (SD 4.19), with a median of 50 years and clustering
between 48-52 years (range 28-63). Premature menopause (<40 years) was uncommon, affecting only
2.0% of women (n=11), and early menopause (<45 years) occurred in 6.4% (n=36). These findings
demonstrate that menopause in Sri Lanka largely follows global and regional patterns, with the
majority of women experiencing natural menopause around the age of 50. However, the presence of
a clinically significant subgroup experiencing induced menopause highlights the need for targeted
support and follow-up, particularly given the abrupt symptom burden and long-term health risks
associated with surgically or medically induced ovarian insufficiency.

Marked geographical and ethnic disparities were observed in both menopausal stage and type,
suggesting that access to services, surgical practices, and sociocultural influences play a role in
shaping women’s menopausal experiences. These disparities indicate that menopause is not solely a
biological event but a transition influenced by health system structures, socioeconomic status, and
cultural factors. Taken together, these findings emphasise the necessity of contextualised health
system responses that address both the biological and structural determinants of women'’s health in
midlife.
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Population Science

From a population health perspective, these data confirm that most Sri Lankan women will
spend approximately one-third of their lives in the post-menopausal state. This has profound
implications for chronic disease prevention, healthy ageing, and long-term health planning. The
observed heterogeneity across urban, semi-urban, and rural areas, as well as between ethnic groups,
underscores the role of geography and social determinants in shaping health outcomes.

To address these inequalities, menopause must be integrated into routine surveillance systems
and existing well-woman programmes. Midlife health reviews at ages 35 and 45 offer an important
opportunity to identify risks early and provide counselling on symptom management, lifestyle
interventions, and preventive care. Additionally, public health initiatives should normalise
menopause as a life stage requiring proactive support, thus reducing stigma and improving health-
seeking behaviours. Targeted outreach to underserved populations will be essential to closing gaps
in access to care and ensuring that menopause-related services are equitably distributed.

Regional Differences and Environmental Factors

Sri Lanka’s tropical climate and environmental variability shape women’s menopausal
experiences in multiple ways. In hot and humid lowland and coastal regions, high ambient
temperatures intensify vasomotor symptoms such as hot flushes and night sweats, often disrupting
sleep and daily activities. Conversely, cooler conditions in the central highlands may moderate such
symptoms but bring challenges of joint stiffness and bone health in older women, particularly where
access to vitamin D is reduced due to frequent cloud cover and limited sun exposure. Monsoonal
patterns also influence food security and nutritional status, key determinants of symptom severity.
Seasonal flooding or prolonged droughts in the dry zones (north and east) can exacerbate dietary
deficiencies in calcium, iron, and protein, aggravating osteoporosis risk and fatigue among post-
menopausal women. Environmental stressors such as water scarcity or displacement during extreme
weather events may further restrict access to healthcare, compounding inequalities [11,12].

Cultural practices linked to the environment such as reliance on herbal remedies in rural areas
where biomedical facilities are sparse, can affect women’s management choices. Women in
agricultural communities face high physical workloads under harsh climatic conditions, which may
worsen musculoskeletal pain, urinary incontinence, and fatigue during menopause. Together, these
climate environment interactions highlight the importance of locally adapted health interventions
that address both physiological and environmental determinants of menopausal health in Sri Lanka.

The InterLACE pooled analysis by Mishra et al. (2017) demonstrated that early menarche (<11
years) and nulliparity substantially increase the risk of premature and early menopause, with the
joint exposure conferring more than a fivefold risk of menopause before 40 [13]. Compared with this,
findings from MARIE Sri Lanka indicate a strikingly different landscape: almost 39% of Sri Lankan
women reported menarche at <11 years and nearly 45% experienced premature menopause, far
exceeding the proportions observed in Western and East Asian cohorts [2]. Early menopause was
rare, suggesting that once menopause occurred, it tended to cluster before 40 rather than between
40-44 years. These patterns highlight a unique reproductive trajectory in Sri Lanka, where earlier
biological ageing may be amplified by nutritional transitions, psychosocial stressors, and evolving
fertility behaviours. The implications are profound: without structured surveillance or specialised
menopause care pathways, Sri Lankan women may face disproportionately high risks of
cardiovascular disease, osteoporosis, and mental health decline linked to premature ovarian ageing.
For the Sri Lankan diaspora, particularly those living in high-income countries, the biological
predisposition to early menarche and premature menopause may persist despite access to more
advanced health systems, underscoring the need for culturally sensitive clinical screening and
preventive strategies across both local and global Sri Lankan communities.

Comorbidity-Menopause Interaction
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Within this group, the prevalence of comorbidities was notably higher across almost every
domain. Cardiovascular diseases and endocrine/metabolic disorders (notably diabetes) also clustered
more strongly among women with premature menopause, suggesting an accelerated trajectory of
non-communicable disease (NCD) risk. Musculoskeletal conditions, including back pain, fractures,
and arthritis, were the most frequently reported, reflecting the combined effects of early oestrogen
loss and lifelong physical labour. Sensory impairments, particularly vision problems, were also
reported, aligning with Sri Lanka’s ageing-related cataract burden and potentially exacerbated by
premature hormonal decline. The data suggest that premature menopause and comorbidities act
synergistically, compounding health risks and compressing the window of healthy midlife for
women.

Contextualisation

These findings underscore how premature reproductive ageing amplifies Sri Lanka’s existing
NCD burden. Unlike in high-income InterLACE countries, where comorbidity patterns emerge later,
Sri Lankan women are facing cardiovascular, musculoskeletal, and metabolic risks in their 30s and
40s, decades earlier than expected. This has profound implications for workforce participation,
caregiving roles, and health system planning, as many women enter post-menopause during peak
economic productivity years. For the Sri Lankan diaspora, while healthcare access may be broader,
the biological predisposition to early menopause and high comorbidity risk remains. Without
targeted awareness, these women may continue to be under-diagnosed or mismanaged in host
countries where guidelines assume later menopausal onset.

The comorbidity and drug profiles highlight a health system blind spot: Sri Lankan women are
navigating premature menopause with limited therapeutic support, placing them at disproportionate
risk of long-term disability and mortality. Integrated, gender-sensitive NCD strategies and expanded
menopause-specific services are urgently required.

Clinical Implications

Clinically, these findings highlight a critical need to embed menopause care within primary care
pathways. Routine consultations should include screening for osteoporosis, cardiovascular risk, and
other non-communicable diseases common at midlife, alongside assessment of symptom burden.
Women experiencing induced menopause should receive tailored counselling and follow-up that
includes information on hormonal and non-hormonal management options, delivered in a manner
sensitive to individual risk factors such as cancer history or surgical indications.

Training healthcare providers to recognise and manage menopausal symptoms is vital to
improving care quality. Given the low uptake of HRT observed in this study, professional education
should also focus on dispelling misconceptions and ensuring that evidence-based treatments are
accessible and appropriately prescribed. Strengthening referral systems between tertiary surgical or
oncology services and community-based care will ensure continuity and reduce the risk of women
being lost to follow-up after induced menopause.

Comorbidity Impact Profile & Contextualisation

The MARIE Sri Lanka cohort reveals a diverse spectrum of comorbidities, with musculoskeletal
conditions (back/neck problems, fractures, arthritis) and sensory issues (notably eye/vision problems)
reported most frequently. Cardiovascular risks, including hypertension and heart disease, are also
prominent, consistent with Sri Lanka’s rising NCD burden. Endocrine and metabolic conditions such
as diabetes feature heavily, reflecting the well-documented epidemiological shift in South Asia
towards metabolic syndrome at younger ages. Mental health conditions appear less frequently
reported, but this may reflect under-recognition and stigma rather than true absence.

The impact of these comorbidities is magnified in the context of very early menopause observed
in this cohort (with almost 60% reporting menopause <40). Premature loss of oestrogen exacerbates
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cardiovascular, metabolic, skeletal, and cognitive risks, creating a compounding effect where

comorbidities and reproductive ageing accelerate each other. The clustering of chronic disease in

midlife women thus signals an urgent need for integrated, gender-sensitive NCD strategies.

For the Sri Lankan diaspora, while healthcare access may improve in high-income countries, the

underlying biological predisposition to early menopause and high comorbidity burden persists.

Without culturally adapted screening and prevention, these women may continue to face

disproportionate health risks, even in well-resourced settings. This highlights the importance of both

local systems strengthening in Sri Lanka and diaspora-specific awareness in host countries.

From a public health and clinical perspective, these findings highlight the need to strengthen

menopausal health services in Sri Lanka, as indicated in Table-5.

Table 5. Public health and clinical recommendations for improving menopausal health services in Sri

Lanka.
Domain Recommendation Public health perspective Clinical perspective
Community-based Routine primary care
) programmes to educate consultations to validate
Awareness Normalise menopause . ,
) women, families, and symptoms, provide
and as a health issue, not o o ]
. . ) communities; leverage anticipatory guidance,
education just a life stage o
well-woman clinics at ages and promote healthy
35 and 45 for counselling ageing
. Offer counselling on HRT,
] Integrate counselling into .
Dedicated follow-up ] non-hormonal  options,
Support for ) surgical pathways; ensure ) )
] for women  with o ) and lifestyle advice to
induced ) ) continuity between tertiary ) ]
surgical or medical . reduce immediate
menopause care and  community
menopause symptoms and long-term
follow-up i
risks
Implement population- Embed midlife screening
Screening level screening campaigns in primary care,
and Proactive assessment for osteoporosis, gynaecology, and
preventive at midlife cardiovascular risk, and oncology; link findings to
care cancers; reduce stigma to tailored preventive
improve clinic attendance  interventions
Train healthcare
) ) ) providers in menopausal
. Conduct epidemiological .
Strengthen evidence ) medicine; ensure
Research and studies across rural and .
] base and allocate consistent supply of MHT
policy urban areas; assess )
resources ] o o and alternatives; embed
socioeconomic inequalities )
menopause  care  in
national health strategies
Conclusions

This study provides a comprehensive, data-driven characterisation of menopausal transitions in

Sri Lanka. Natural menopause was the dominant pathway, occurring around a mean age of 49.7

years, with premature menopause uncommon (2.0%) and early menopause relatively rare (6.4%).
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However, approximately one in ten women experienced induced menopause, underscoring the need
for targeted clinical pathways and support.

Significant geographic and ethnic disparities highlight persistent health inequalities and the
influence of social determinants on menopausal experiences. Strengthening Sri Lanka’s response to
midlife women’s health will require integrating menopause education and screening into existing
well-woman programmes, improving equity in access to care, and embedding prevention and
symptom management into primary care systems. Recognising menopause as both a biological
transition and a public health priority is essential to promoting healthy ageing, enhancing quality of
life, and reducing long-term morbidity for women across the country.
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