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ABSTRACT 

Background: Diminished ovarian reserve defined as when woman ovaries lose their reproductive potential in terms of 

quality and quantity of eggs leading to reduced fecundability and poor ovarian response to stimulation. Female age is most 

common prognostic element but diminished ovarian reserve is quite common under 40 years old young sub-fertile women. 

It is best assessed by hormonal tests like FSH and AMH levels. Objective: To assess the prevalence of diminished ovarian 

reserve among sub-fertile women under 40 years age. Study Design: Cross sectional study. Settings: Department of 

Obstetrics and Gynecology, Mufti Mehmood Hospital, Dera Ismail Khan Pakistan. Duration: One year from January 01, 

2022 to December 31, 2022. Methods: After meeting the inclusion criteria 593 sub-fertile women were enrolled. FSH level 

was performed on day 2 or 3 of menstrual cycle. if found more than 10 IU, it was repeated 4 to 6 weeks apart to satisfy the 

criteria of poor ovarian reserve. The primary outcome was to find the prevalence of diminished ovarian reserve in local 

population and secondary outcome was to assess the frequency of menstrual cycle pattern and type of subfertility in these 

women. The prevalence of diminished ovarian reserve and in respect to different age groups, menstrual cycle patterns like 

oligomenorrhea, and type of infertility (primary or secondary) were presented with frequency percentages. Results: The 

mean age of the females was 35.98 years with 84 (68%) women in age group 36-40.15 woman (12.29%) had amenorrhea of 

less than 4 months.62(50.8%) had oligomenorrhoea with scanty flow while 45(36. 6 %) had regular menstrual cycle with 

normal flow or scanty flow. 92 women (75.4%) had primary infertility while 30 (24.5%) had secondary infertility. 

Conclusion: The prevalence of diminished ovarian reserve was 20%among sub-fertile women under 40 years age with 

mean age of 35.98 years with highest prevalence in age group 36-40 years. Oligomenorrhea with scanty flow was the 

commonest menstrual pattern with more common primary subfertility. 

Keywords: Prevalence, Secondary, Primary, Reproduction, Subfertility, Ovarian reserve. 

 
INTRODUCTION 

ertility is a significant concern for many women, and 
understanding ovarian health is a crucial aspect of 

reproductive planning. Woman age is an important 
prognostic element in management of subfertility. With 
advancing female age, the ovarian follicular pool 
diminishes and fertility declines.1 

 American society for reproductive medicine defines 
diminished ovarian reserve (DOR) as a reduced 

fecundability (chances of conception per cycle) with 
suboptimal ovarian response to gonadotropin 
stimulation.2 The diagnosis is applicable to women with 
subfertility who manifest poor ovarian stimulation to 
ovulation induction. This may cause significant distress 
among sub-fertile women. Therefore, its overdiagnosis 
must be avoided by careful interpretation of test result 
and additional sensitive investigations.3 

F 
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 One of the indicators used to assess ovarian reserve is the 
level of follicle-stimulating hormone (FSH) in blood. 
Follicle stimulating hormone is produced by the pituitary 
gland to stimulate the ovaries to produce mature eggs for 
ovulation. women with a healthy ovarian reserve, the 
FSH level remains relatively low throughout the 
menstrual cycle. However, when ovarian reserve 
decreases, the body may produce more FSH to 
compensate for the diminished number and quality of 
eggs. To evaluate ovarian reserve, FSH tests involves a 
simple blood test taken on specific days of the 
menstruation, typically on day 2, 3, or 4. A higher-than-
normal FSH level during these days may suggest a 
decreased ovarian reserve. While FSH levels can fluctuate 
from month to month, persistently elevated levels can be 
a concern.3 

In women less than40 years, a high Follicle stimulating 
hormone level is indicative with low ovarian reserve, 
which may impact their ability to conceive. Causes of 
diminished ovarian reserve are premature ovarian aging 
due to genetics, medical disorders, autoimmune disease 
like Hashimoto's thyroiditis or systemic lupus 
erythematosus and previous ovarian surgery or 
chemotherapy.4 Low ovarian reserve in women under 40, 
predicted by high FSH levels, isa challenging issue to 
address. It's essential for women concerned about their 
fertility to seek consultation from infertility expert about 
their plan for future reproductive health.5 

While low ovarian reserve may present obstacles, 
advances in reproductive medicine offer hope and 
possibilities for many women who aspire to become 
mothers, even in the face of this challenge. Low ovarian 
reserve does not guarantee infertility, but it may 
significantly reduce a woman's chances of conceiving 
naturally. It may also lead to a higher chance of abortion.6 

Options for women with diminished ovarian reserve are 
Assisted Reproductive Technologies (ART) like IVF, Egg 
donation with consultation of fertility specialist as 
women concerned about their ovarian reserve should 
seek advice from a reproductive endocrinologist who can 
provide individualized guidance.7,8 

Adequate data was not available about the actual 
prevalence of diminished ovarian reserve in Pakistani 
population, we aimed to assess the prevalence of DOR 
among sub-fertile females under 40 years of age attending 
Mufti Mehmood hospital, a public teaching hospital in 
Dera Ismail Khan. This will help to find out the real 
magnitude of problem, associated risk factors, its impact 
on fertility treatment and long-term health consequences. 

The primary outcome measure in this study was to assess 
the prevalence of diminished ovarian reserve in sub-
fertile women under 40 years age. 

METHODS 

This was a cross sectional study conducted from Jan 2022 
to Dec 2022 in Gyn OPD of Mufti-Mehmood Hospital 
Dera Ismail Khan. A total of 630 sub-fertile women were 
seen in OPD. All sub-fertile women under age 40 years 
were included in study. Sub-fertile Women above 40 
years of age, women with chromosomal or 
developmental abnormalities like Turner mosaic or 
congenital absence of uterus (MRKHS) or who fail to 
follow up were excluded from study. A total of 593 sub-
fertile women below age 40 years were recruited by non-
probability consecutive sampling.  

A proforma was designed to collect the personal data and 
demographic data, previous obs. history if any, type of 
infertility primary or secondary, previous pelvic 
surgeries, chronic autoimmune diseases or family history 
of early menopause history was recorded. Menstrual 
history including oligomenorrhoea, regular cycle with 
normal flow or scanty flow were recorded. At day 2 or 3 
of menstrual cycle FSH level was performed by a 
standard laboratory and if found more than 10 IU, it was 
repeated 4 to 6 weeks apart to satisfy the criteria of poor 
ovarian reserve. 

All these women were advised TVS (transvaginal 
ultrasound) for antral follicle count and AMH level. The 
primary outcome was to find the prevalence of 
diminished ovarian reserve in local population and 
secondary outcome was to assess the frequency of 
menstrual cycle irregularities and type of subfertility in 
these women. 

The data was entered and analyzed using SPSS version 
21. The overall prevalence of diminished ovarian reserve 
within different age groups were presented with absolute 
numbers and percentages. Frequency, percentage 
calculated for menstrual cycle patterns like 
oligomenorrhea, and scanty flow or regular cycle with 
normal flow and type of infertility (primary or 
secondary). 

RESULTS 

Out of 630 sub-fertile women presenting in OPD, 593 
fulfilled the inclusion criteria. Among them 122 women 
(20.57%) had diminished ovarian reserve diagnosed by 
Day 2, 3 FSH level > 10 IU. repeated more than 4 weeks 
apart. The mean age was 35.98 years. 

Among them 7 (5.7%) were in age group 20-30 years, 31 
(25%) in age group 31 - 35 years and 84 (68%) in age group 
36-40. 

15 woman (12.29%) had amenorrhea of less than 4 
months. 62(50.8%) had oligomenorrhoea with scanty flow 
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while 45(36.6%) had regular menstrual cycle with normal 
flow or scanty flow. 

18 patients went for AMH level which were below 1 IU. 
92 women (75.4%) had primary infertility while 30(24.5%) 
had secondary infertility. 

Table 1: Distribution of Subjects with Diminished 
Ovarian Reserve with Age 

Age Group Number Frequency 

20-30 7 5.7% 

31-35 31 25% 

36-40 84 68% 

Total 122 100% 

 
Table 2: Distribution of Subjects with Diminished 
Ovarian Reserve with Menstrual cycle Pattern  

Menstrual pattern Number Frequency 

Ammenorhoea <4 months 15 12.29% 

Oligomenohoea with scanty flow 62 50.8% 

Regular cycle with normal/scanty flow 45 36.8% 

Total 122 100% 

 
Table 3: Distribution of Subjects with Diminished 
Ovarian Reserve and Type of Subfertility 

Type of infertility Number Frequency 

Primary 92 75.4% 

Secondary 30 24.5% 

Total 122 100% 

 

DISCUSSION 

Diminished ovarian reserve is defined when woman 
ovaries reproductive potential is compromised. Ovarian 
reserve manifests the number and quality of eggs in both 
ovaries. The prevalence of DOR ranges from 3.8% to 28. 6 
% in women aged between 20 to 40 years in various 
studies. It is a more common finding by infertility centers 
and a reason for poor response in ART.9In our study the 
prevalence was around 20.1 % under age 40 yrs. 

Our results states that diagnosis of DOR is increasing in 
sub-fertile women under 40 years age. The possible 
reasons could be advanced age at marriage, addition of 
ovarian reserve testing availability and counselling of 
reproductive health physicians about success of 
treatment regimens with good ovarian reserve for 
patients attending infertility clinics.10 

A study conducted about prevalence of diminished 
ovarian reserve in Korean women of reproductive age 
using AMH and FSH levels in 2022 demonstrated that it 
markedly increases with age. They found the prevalence 
of 3.8%, 6.0%, 11.0%, 28.6%, 69.3%, and 95.0% in women 
aged 20-24, 25-29, 30-34, 35-39, 40-44, and 45-49 years, 
respectively. An overall 37.2% and 38.4% was observed 
for age adjusted prevalence of poor ovarian reserve. 
These results provide crucial information’s about 
compromised ovarian reserve for use in ART services 
dealing with challenge of female aging.11 

Another study about prevalence of diminished ovarian 
reserve in Chinese women with follicular cysts and 
menstruation problems found that DOR was high in 
women <40 years with follicular cysts and abnormal 
menstruation pattern. Anti Mullerian hormone (AMH) 
was suggested as a sensitive marker to define DOR than 
FSH and Estradiol hormone levels. 117 women were 
categorized in various age groups and the prevalence was 
up to 50 % in age group less than 40 years which was 
really alarming. of the Among 117 women, 34.2%were 
amenorrheicwhile65.8% experienced irregular scanty 
menstruation.12 

AUS study about diminished ovarian reserve and 
reproductive technology population found that DOR 
diagnosis is increasing. Its prevalence increased from 19% 
to 26% from 2004 to 2011 with basal FSH having greater 
specificity (92.2% vs. 81.6%) and positive predictive value 
(38.3% vs. 30.9%) for predicting DOR.13 

Another study by A. Weld found 48% incidence of 
diminished ovarian reserve in relatively younger women 
with repeated pregnancy loss compared with known 
cause. This was more commonly observed in women 
younger than 38 years age while less significant in women 
older than 38 years. (22% vs. 12%, p = .04)14 

In our study 57% of the patients had oligomenorrhoea 
while 42 % had regular menstrual cycle with diminished 
ovarian reserve. A study conducted by Benjamin S Harris, 
in 2021 found that women whose FSH level is 
≥10mIU/mL had 0.32 (95% CI 0.15, 0.71) times the odds 
of having long menstrual cycles. These findings confirms 
that biomarkers like AMH and FSH plays a role in 
ovarian cycle regulation, proliferative and secretary 
phase lengths. After adjustment with age, they predicted 
shorter menstrual cycles and early ovulation. This adds 
to the understanding of reproductive physiology in 
woman with DOR.15 

Another study conducted by Corry H found high FSH 
with poor ovarian reserve and higher FSH and LH pulse 
amplitude. The mean FSH was markedly raised in 
imminent ovarian failure group (15.4 ± 5.3 IU/l), then in 
control group (4.4 ± 1.1 IU/l, P < 0.0001).16 
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Butts et al. noted that although the prevalence of DOR 
was increasing in younger women but those less than 40 
years age undergoing ART procedure had a >21% live 
birth rate. These comparatively successful ART cycles 
optimize the overall prognosis of DOR category. 
Therefore, a structured definition of DOR is needed to 
avoid over-diagnosis.17 

CONCLUSION 

The prevalence of diminished ovarian reserve was 20% in 
sub-fertile women under 40 years of age with mean age 
of 35.98 years with highest prevalence in age group 36- 40 
years. Oligomenorrhea with scanty flow was the 
commonest menstrual pattern in these women mostly 
having primary subfertility. 

LIMITATIONS 

There were few Limitations of our study. Because of low 
resource hospital and poor socioeconomic status of sub-
fertile women, very few went for confirmation by AMH 
and serum estradiol level, but still study provides a 
valuable reflection of diminished ovarian reserve arising 
at an alarming rate in sub-fertile women presenting in all 
communities as well as ART centers. 

SUGGESTIONS / RECOMMENDATIONS 

This study provides a reflection of diminished ovarian 
reserve in sub-fertile women under 40 years presenting in 
subfertility clinics with management challenges. More 
studies are required to assess the risk factors like dietary 
patterns, smoking, genetic and familial etc. Furthermore, 
other tests like AMH, serum estradiol levels and antral 
follicle counts by TVS must be in consideration while 
labelling a woman with diminished ovarian reserve. 

CONFLICT OF INTEREST / DISCLOSURE 

None. 

ACKNOWLEDGEMENTS 

None. 

REFERENCES 

1. Ferraretti AP, La Marca A, Fauser BC, Tarlatzis B, Nargund G, 
Gianaroli L; ESHRE working group on Poor Ovarian Response 
Definition. ESHRE consensus on the definition of 'poor response' 
to ovarian stimulation for in vitro fertilization: the Bologna criteria. 
Hum Reprod. 2011 Jul;26(7):1616-24.  

2. European Society for Human Reproduction and Embryology 
(ESHRE) Guideline Group on POI; Webber L, Davies M, Anderson 
R, Bartlett J, Braat D, Cartwright B, et al. ESHRE Guideline: 
management of women with premature ovarian insufficiency. 
Hum Reprod. 2016 May;31(5):926-37.  

3. Block E. Quantitative morphological investigations of the follicular 
system in women. Acta anatomica. 1952 Dec 31;14(1-2):108-23. 

4. Faddy MJ, Gosden RG, Gougeon A, Richardson SJ, Nelson JF. 
Accelerated disappearance of ovarian follicles in mid-life: 
implications for forecasting menopause. Human reproduction. 
1992 Nov 1;7(10):1342-6. 

5. Levi AJ, Raynault MF, Bergh PA, Drews MR, Miller BT, Scott Jr RT. 
Reproductive outcome in patients with diminished ovarian 
reserve. Fertility and sterility. 2001 Oct 1;76(4):666-9. 

6. Sherman BM, West JH, Korenman SG. The menopausal transition: 
analysis of LH, FSH, estradiol, and progesterone concentrations 
during menstrual cycles of older women. J Clin Endocrinol Metab. 
1976 Apr;42(4):629-36.  

7. Scott Jr RT, Hofmann GE, Oehninger S, Muasher SJ. Intercycle 
variability of day 3 follicle-stimulating hormone levels and its 
effect on stimulation quality in in vitro fertilization. Fertility and 
sterility. 1990 Aug 1;54(2):297-302. 

8. Vloeberghs V, Peeraer K, Pexsters A, D'Hooghe T. Ovarian 
hyperstimulation syndrome and complications of ART. Best 
practice & research Clinical obstetrics &gynaecology. 2009 Oct 
1;23(5):691-709. 

9. Practice Committee of the American Society for Reproductive 
Medicine. Testing and interpreting measures of ovarian reserve: a 
committee opinion. Fertility and sterility. 2012 Dec 1;98(6):1407-15. 

10. Venetis CA. The Bologna criteria for poor ovarian response: the 
good, the bad and the way forward. Hum Reprod. 2014 
Sep;29(9):1839-41.  

11. Choi R, Park W, Chun G, Lee SG, Lee EH. Investigation of the 
Prevalence of Diminished Ovarian Reserve in Korean Women of 
Reproductive Age. J Clin Med. 2023 Aug 3;12(15):5099.  

12. Jin J, Ruan X, Hua L, Mueck AO. Prevalence of diminished ovarian 
reserve in Chinese women with follicular cysts and menstrual 
disorders. Gynecol Endocrinol. 2023 Aug 18;39(1):2250004.  

13. Devine K, Mumford SL, Wu M, DeCherney AH, Hill MJ, Propst A. 
Diminished ovarian reserve in the United States assisted 
reproductive technology population: diagnostic trends among 
181,536 cycles from the Society for Assisted Reproductive 
Technology Clinic Outcomes Reporting System. Fertil Steril. 2015 
Sep;104(3):612-19.e3.  

14. Wald KA, Shahine LK, Lamb JD, Marshall LA, Hickok LR. High 
incidence of diminished ovarian reserve in young unexplained 
recurrent pregnancy loss patients. Gynecol Endocrinol. 2020 
Dec;36(12):1079-1081.  

15. Harris BS, Steiner AZ, Jukic AM. Ovarian Reserve Biomarkers and 
Menstrual Cycle Length in a Prospective Cohort Study. J Clin 
Endocrinol Metab. 2021 Aug 18;106(9):e3748-e3759.  

16. de Koning CH, Popp-Snijders C, Schoemaker J, Lambalk CB. 
Elevated FSH concentrations in imminent ovarian failure are 
associated with higher FSH and LH pulse amplitude and response 
to GnRH. Hum Reprod. 2000 Jul;15(7):1452-6.  

17. Butts SF, Ratcliffe S, Dokras A, Seifer DB. Diagnosis and treatment 
of diminished ovarian reserve in assisted reproductive technology 
cycles of women up to age 40 years: the role of insurance mandates. 
Fertility and sterility. 2013 Feb 1;99(2):382-8.

 


