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Ovaries – The true beginning of a woman’s
reproductive lifespan and healthspan

 openaccessgovernment.org/article/ovaries-true-beginning-of-a-womans-reproductive-lifespan-
healthspan/194181

The ovaries play a significant role in a female’s overall
reproductive health, which can affect susceptibility to age-related
conditions. Dr. Paula Benny and Adjunct Assistant Professor
Zhongwei Huang from the NUS Bia-Echo Asia Centre for
Reproductive Longevity and Equality discuss the factors
influencing reproductive lifespan and healthspan

Each baby girl is born with her lifetime supply of eggs, which are surrounded by a layer of
follicular cells nurturing the eggs’ growth and development.  The flattened layer of
follicular cells surrounding the egg is known as the primordial follicle. This pool of
primordial follicles will form the true ovarian reserve a girl will ever possess in her lifetime.
In women, all primordial follicles are formed in the fetus between six and nine months of
gestation. During this period, a marked loss of oocytes occurs due to apoptosis, until
approximately 1-2 million ovarian follicles are left at birth. The number of primordial
follicles decreases progressively because of their recruitment during ovarian
folliculogenesis, where they grow and develop, but only one will be selected for ovulation
each month for reproductive purposes. This happens until there are 1000 primordial
follicles or less, and culminates as the clinical menopause. The decline in the number of
ovarian follicles is not linear throughout a girl’s lifetime, with optimal fertility occurring
during 18 to 31 years of age. This is then followed by a steep decline in the quantity and
quality of ovarian follicles from 37 years of age and beyond, leading to fertility loss.
Eventually, with the complete spontaneous cessation of menstrual cycles occurring at
approximately 50 years of age, due to the clinical menopause, this marks the end of a
woman’s reproductive lifespan and the deterioration of healthspan.

Ovarian health and age-related disease

Menopause is a driver of age-related diseases in women, with an increased incidence of
neurocognitive, cardio-metabolic, musculoskeletal, and urogenital health decline and
deterioration.  One could ponder whether there is a way that we can predict the true
ovarian lifespan and hence, be able to determine a girl’s true reproductive lifespan, which
is directly related to ovarian health and her healthspan.

The ovary is one of the first organs to functionally deteriorate with age, which results in a
rapid decline of a woman’s general health involving the neurocognitive, cardio-metabolic,
musculoskeletal, and reproductive systems.  This is evidenced in the increased
morbidity and all-cause mortality in women who suffer from early menopause, occurring
at less than 40 years of age. Where the timing of menopause is critically implicated, later
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menopause is associated with greater life expectancy and reduced all-cause mortality. 
Interestingly, it was observed in pregnant mothers with female fetuses that in utero events
such as low birth weight and diethylstilbestrol exposure could result in the female fetus
being at risk of early natural menopause in the future.  Hence, any unnecessary
exposure or risks that may adversely affect a girl’s ovarian health will affect her future
reproductive lifespan and health span. Careful considerations of her diet and environment
from in utero life to birth, throughout her childhood and adolescence, will stand her in
good stead, at least, to protect her ovarian health for future health.

Early-life and childhood nutrition

Early-life and childhood nutrition appeared to exert a significant impact on the onset of
puberty.  Nutritional status is considered one of the most important factors involved in
pubertal development, as much as 25% of the variation in the timing of puberty may be
attributable to nutritional causes.  Importantly, the history of either early or late
menarche, defined as a girl’s first menstrual period, a significant milestone in a girl’s
transition from childhood to adolescence, was associated with a higher risk for adverse
cardiovascular outcomes (e.g., coronary arterial disease later in life).  It is demonstrated
in a multiethnic longitudinal follow-up cohort of over 1000 women, that women with early
age of menarche (AAM) (<12 years) had significantly greater values in adiposity
assessments, including increments in baseline of fat mass index (FMI), visceral adiposity
tissue (VAT) and Homeostasis Model Assessment for Insulin Resistance (HOMA-IR).
Early AAM (<12 versus 14-15 years) was associated with a 60% increased risk of
developing type 2 diabetes [RR 1.60 (95%CI:1.04,2.45)].

Serial mediation analysis suggested a significant pathway underlying early AAM and type
2 diabetes, which was first mediated by FMI, followed by VAT, and lastly by HOMA-IR
(p<0.05). 

Henceforth, utmost attention should be focused on mitigating modifiable risk factors from
birth to childhood (e.g., diet, obesity, environmental exposure) that influence the age of
menarche. Other than potential genetic influence on the timing of puberty onset, targeting
the age of menarche is a potential way to mitigate lifetime risks of chronic diseases that
reduce lifespan and healthspan. This will indirectly impact her ovarian health and lifespan.

It is vital that environmental and lifestyle factors are identified and any unnecessary
exposures reduced, which could negatively affect ovarian health, leading to premature
destruction of the ovarian follicles and ovarian ageing. The impact of endocrine-disrupting
chemicals, such as bisphenol A and phthalates, can disrupt hormone signalling pathways,
leading to alterations in ovarian reserve, oocyte quality, and ovarian folliculogenesis. 
Moreover, lifestyle factors such as obesity, stress, and smoking can adversely affect
ovarian health, accelerating ovarian ageing and drastically reducing reproductive lifespan.

Understanding these risk factors is pivotal, from healthcare providers to parents, to
develop targeted prevention strategies and interventions to protect ovarian health from a
girl’s birth and beyond, to promote and optimize reproductive lifespan and healthspan via
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the preservation of ovarian health.

1. Huang Z. Understanding the Ovarian Clock – Essential Knowledge for
Pediatricians. Nestle Nutr Inst Work Ser. 2024;100:46.

2. Dong, L., Teh, D.B.L., Kennedy BK, Huang Z. Unraveling female reproductive
senescence to enhance healthy longevity. Cell Res. 2023;33:11–29.

3. Recognizing the importance of ovarian aging research. Nat Aging. 2022;2(12):1071.
4. Lokkegaard E, Jovanovic Z, Heitmann BL, Keiding N, Ottesen B PA. The

association between early menopause and risk of ischaemic heart disease:
influence of hormone therapy. Maturitas. 2006;53:226.

5. Langton CR, Whitcomb BW, Purdue-Smithe AC, Sievert LL, Hankinson SE, Manson
JE, Rosner BA B-JE. Association of In Utero Exposures With Risk of Early Natural
Menopause. Am J Epidemiol. 2022;191(5):775.

6. Calcaterra V, Verduci E, Magenes VC, Pascuzzi MC, Rossi V, Sangiorgio A, Bosetti
A, Zuccotti G MC. The Role of Pediatric Nutrition as a Modifiable Risk Factor for
Precocious Puberty. Life. 2021;11(12):1353.

7. Soliman A, De Sanctis V ER. Nutrition and pubertal development. Indian J
Endocrinol Metab. 2014;18(Supp 1):S39.

8. Lee JJ, Cook-Wiens G, Johnson BD, Braunstein GD, Berga SL, Stanczyk FZ,
Pepine CJ, Bairey Merz CN SC. Age at Menarche and Risk of Cardiovascular
Disease Outcomes: Findings from the National Heart, Lung, and Blood Institute-
Sponsored Women’s Ischemia Syndrome Evaluation. J Am Heart Assoc.
2019;8(12):e012406.

9. Benny, P., Yang, Q., Wong, B., Zhang, C., Yong, E., Li, L., Huang, Z. Exploring the
link between age at menarche, anthropometry, and body fat composition with Type
II diabetes in a Singapore multi-ethnic cohort. BMC Med. 2025; Under Review.

10. Evangelinakis N, Geladari EV, Geladari CV, Kontogeorgi A, Papaioannou GK,
Peppa M KS. The influence of environmental factors on premature ovarian
insufficiency and ovarian aging. Maturitas. 2024;1(179):107871.

Sorry, no contributor(s) found.

Primary Contributor

Zhongwei Huang 
National University of Singapore
ORCID: 0000-0002-4061-9321
Creative Commons License

License: CC BY-NC-ND 4.0

This work is licensed under Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International.

What does this mean?

Share - Copy and redistribute the material in any medium or format.

https://orcid.org/0000-0002-4061-9321
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


4/4

The licensor cannot revoke these freedoms as long as you follow the license terms.


