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Abstract Original Research Article

Introduction: Menopause is a natural occurrence in a women’s life, which occurs at the end of their reproductive capability.
Proper monitoring of early menopausal signs can let the women have a better understanding of their future and plan
accordingly. Any association with non-medical factors in regards to menopausal age can help women make appropriate
decisions without needing to go through unnecessary tests. Aim of the study: The aim of the study was to observe possible
association between BMI, waist-hip ratio, abdomen-hip ratio, age at natural menopause, type 2 diabetes, hypertension and
thyroid disorders. Methods: This was a cross-sectional study conducted at various government and renounced private hospitals
of Chittagong district, Bangladesh, during the period from July 2023 to July 2024. A total of 1000 cases of post-menopausal
women were interviewed for this study following primary inclusion criteria. Among them, some patients had withdrawn from
the study for various reasons, and the final sample size was determined to be 743 following the inclusion and exclusion criteria.
Informed verbal consent was obtained from each of the participants. Data collection was done using a structured questionnaire,
and collected data was analyzed using the SPSS v26. Result: Among the participants, 41.32% were aged between 41-50 years
and 1.08% of the participants were over 70 years of age. 49.39% had lived a sedentary lifestyle, and 52.09% were illiterate.
30.96A% of the participants were overweight, and 0.81% were morbidly obese. 46.30% had waist-to-hip ratio between 0.90-
0.99, and 53.03% had abdomen-to-waist ratio of 0.90-0.99. 70.93% had reached menopause between the ages of 40-49 years,
and 49.80% had diabetes. history of diabetes had a significant negative correlation with WH ratio (<0.001), while history of
hyperthyroidism had a significant positive association with BMI (<0.001) and WH ratio (0.029). Conclusion: The present
study concluded that age of menopause was natural for majority of Bangladeshi population, and was significantly influenced
only by hyperthyroidism, while BMI had been significantly associated with history of hypertension and wait-to-hip ratio.
History of diabetes mellitus also had significant relation with both waist-to-hip ratio and history of hypertension. Hypertension
had significant relations with most factors of the present study, excluding abdomen-to-hip ratio, hypothyroidism and
hyperthyroidism. Both abdomen-to-hip ratio and hypothyroidism had no significant relation with any of the factors of present
study.
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INTRODUCTION happen naturally earlier. Or for medical reasons like as
removing the ovaries (oophorectomy) or uterus
(hysterectomy), cancer therapies such as chemotherapy,
or a hereditary cause [1]. As medical technology has

Menopause occurs when your periods cease
owing to decreased hormone levels. This often occurs
between the ages of 45 and 55. It can occasionally
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advanced, human lifetime has increased dramatically,
and any woman who lives long enough will experience
menopause [2, 3]. It is a normal condition that middle-
aged women encounter, but the changes caused by
menopause can be extremely severe, disrupting their
daily lives. The physiology and clinical manifestations of
this menopausal transition are not fully known;
nevertheless, certain symptoms, such as hot flashes, do
begin in the perimenopause. Menopause marks the end
of a woman's reproductive life and, as such, can have a
substantial psychological and social influence [4]. As a
result, understanding the time of menopause is a crucial
determinant in the prevalence, morbidity, and mortality
associated with numerous metabolic illnesses such as
diabetes [5]. Epidemiology studies have indicated that
menopause beginning at 45 years of age is related with
an increased risk of CVD and overall mortality [6, 7].
Some research have been conducted in order to
understand more about the variables that might cause
menopause to occur early in women. Early menopause
may have a substantial impact on a woman's and her
family's lifestyle. Some studies have linked the body-
mass-index, or BMI, to the onset of menopause at a
young age [8-10]. BMI has also been linked to
cardiovascular disease and hypertension in both male
and female populations [11-14]. A person's BMI can
have an effect on their physical shape, waist to hip (WH)
ratio, and abdomen hip (AH) ratio. The weight-to-height
ratio is the most important component in determining a
patient's BMI. BMI is calculated by dividing a person's
weight in kilograms by their height in meters squared
[15]. The circumference of the abdomen and hip or the
waist and hip can be utilized to successfully detect
overweight and obesity in individuals [16,17]. At the
same time, these measures can be utilized as predictors
of cardiovascular disease, sometimes outperforming
BMI [17]. In a 2015 Greek research, waist
circumference, waist-to-hip ratio, and abdomen-to-hip
ratio were utilized to diagnose abdominal obesity in a
large percentage of abdominal obesity patients [18].
Obesity identification is critical since it can have a
substantial influence on diabetes, hypertension, thyroid
issues, and other conditions. When these disorders are
combined with menopause in women, the effect might be
considerably more severe. Simply depending on BMI to
diagnose obesity is frequently insufficient, since WH
ratio and AH ratio can become stronger predictors of
obesity than BMI. Despite the fact that several research
have been undertaken to investigate probable links
between BMI and natural age of menopause, or WH ratio
and diabetes, clear answers are lacking. The current

study was carried out to investigate the relationship
between parameters such as BMI, WH ratio, AH ratio,
age at natural menopause, type 2 diabetes, hypertension,
and thyroid problems.

OBJECTIVE
General Objective

e To observe association between BMI with age
at natural menopause, type-2 diabetes,
hypertension and thyroid status.

e To observe association between waist-to-hip
ratio with age at natural menopause, type-2
diabetes, hypertension and thyroid status.

e To observe association between abdomen-to-
hip ratio with age at natural menopause, type-2
diabetes, hypertension and thyroid status.

METHODS

This was a cross-sectional study conducted at
various government and renounced private hospitals of
Chittagong district, Bangladesh, during the period from
July 2023 to July 2024. A total of 1000 cases of post-
menopausal women were admitted in the study following
primary inclusion criteria. Among them, some patients
had withdrawn from the study for various reasons, and
the final sample size was determined to be 743 following
the inclusion and exclusion criteria. Informed written
consent was obtained from each of the participants, and
ethical approval was obtained from the ethical review
committee of the study hospital. Data collection was
done using a pre-made questionnaire sheet, and collected
data was analyzed using the SPSS v26.

Inclusion Criteria
e Participants having natural menopause
e  Only female participants
e Both early and premature age of menopause
e Patients who had given consent to participate in
the study.

Exclusion Criteria
e Patients receiving chemotherapy
e Patients having surgery of the ovaries or uterus
e Unable to answer the criteria question.
e Exclude those affected with other chronic
diseases etc.

RESULTS

Table 1: Social characteristics distribution of the participants (n=743)

Characteristics | Frequency | Percent
Age

<40 24 3.23%

41-50 307 41.32%
51-60 292 39.30%
61-70 112 15.07%
>70 8 1.08%
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Characteristics | Frequency | Percent
Lifestyle

Sedentary 367 49.39%
Physical labor | 376 50.61%
Educational Status

llliterate 387 52.09%
under 5 234 31.49%
5-8 110 14.80%
more than 8 12 1.62%

Among the participants, 41.32% were aged
between 41-50 years, 39.30% were between the age of
51-60 years, and only 1.08% of the participants were
over 70 years of age. In regards to lifestyle, 50.61% had

an active lifestyle with physical labor, and 49.39% had
sedentary lifestyle. Over half (52.09%) of the
participants were illiterate, while only 1.62% of the
participants had received education after class 8.

Table 2: BMI Distribution of the participants (n=743)

BMI Frequency | Percent
Underweight 71 9.56%
Normal 390 52.49%
Overweight 230 30.96%
Obese 45 6.06%
Morbidly Obese | 6 0.81%

Among the participants, 52.49% were of normal
weight, 30.96% of the participants were overweight,

while 6.06% of the participants were obese and 0.81%
were morbidly obese.

Table 3: Distribution of the participants by Waist-to-Hip ratio and Abdomen-to-Hip ratio (n=743)

Range | Frequency | Percent
Waist Hip ratio

0.70-0.79 | 36 4.85%
0.80-0.89 | 259 34.86%
0.90-0.99 | 344 46.30%
1.00-1.09 | 86 11.57%
>1.10 4 0.54%
Abdomen Hip Ratio

0.70-0.79 | 21 2.83%
0.80-0.89 | 185 24.90%
0.90-0.99 | 394 53.03%
1.00-1.09 | 99 13.32%
>1.10 28 3.77%

Among the total 743 participants, waist-to-hip
ratio was between 0.90-099 for 46.30% of the
participants, while it was between 1.00-1.09 for 11.57%
of the participants, while 0.54% of participants had 1.10

or higher WH ratio. In regards to abdomen-to-hip ratio,
53.03% had ratio between 0.90-0.99, 2.83% had an AH
ratio of between 0.70-0.79 and 3.77% had an AH ratio of
1.10 or higher.

Table 4: Distribution of participants by maternal factors (n=743)

Range | Frequency | Percent
Number of Full-term pregnancies
0 4 0.54%
1-3 296 39.84%
4-6 383 51.55%
7-9 52 7.00%
>9 8 1.08%
Number of miscarriages

0 433 58.28%
1-2 284 38.22%
3-4 24 3.23%
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Range | Frequency

Percent

0.27%

6.46%

70.93%

>4 2

Age at menopause
30-39 48

40-49 527
50-59 168

22.61%

In regards to full term pregnancy, 0.54% of the
participants had no record of full-term pregnancy, while
over half (51.55%) had between 4-6 full term
pregnancies. 1.08% of the participants had over 9 full
term pregnancies during their lifetime. Almost 6/10

(58.28%) had no miscarriages, while 38.22% had 1-2
miscarriages, and 0.27% of the participants had over 4
miscarriages. Age at menopause was between 40-49
years for majority (70.93%) of the participants, while
6.46% had menopause between the ages of 30-39 years.

Table 5: Distribution of participants by associated risk factors (n=743)

Associated risk factors

Smoking

No exercise

Diabetes

Frequency | Percent
36 4.85%

641 86.27%
370 49.80%

Among associated risk factors, smoking was
present in 4.85% of participants, 49.80% had no diabetes,

and 86.27% of the participants had no history of regular
exercise.

Table 6: Distribution of participants by duration of diabetes (h=743)

Duration of diabetes in months | Frequency | Percent
0 373 50.20%
1-3 94 12.65%
3-6 178 23.96%
7-12 112 15.07%
13-24 32 4.31%

>24 12 1.62%

Among the participants, 50.20% had no
diabetes, while 12.65% had diabetes for 1-3 months,
23.96% of the participants had diabetes for 3-6 months,

15.07% had diabetes for 7-12 months, and 1.62% had
diabetes for over 2 years.

Table 7: Distribution of participants by clinical findings (n=743)

Clinical Findings

Frequency | Percent

H/O taking ovulation inducing drugs | 46 6.19%
H/O Gestational DM 54 7.27%
Hyperthyroidism 48 6.46%
Hypothyroidism 39 5.25%
H/O hypertension 250 33.65%

Among the participants, 33.65% had a history
of hypertension, 7.27% had a history of gestational
diabetes mellitus, 6.46% had hyperthyroidism, 5.25%

had hypothyroidism, and 6.19% had a history of taking
ovulation inducing drugs.

Table 8: Distribution of the participants by duration of hypertension (n=743)

Duration of Hypertension

0

1-3

3-6

7-12

13-24

>24

Frequency | Percent
493 66.35%
109 14.67%
136 18.30%
52 7.00%
7 0.94%
8 1.08%

Among the participants, 66.35% had no
hypertension, while 18.30% had hypertension for 3-6

months, 0.94% had hypertension between 13-24 months,
and 1.08% had hypertension for over 2 years.
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Table 9: Pearson’s correlation between BMI, W/H ratio, A/H ratio with age at menopause, type 2 diabetes,
hypertension and thyroid status (n=743)

Variables . §, £
= o = 5 c
Tl ] g, |8 |t | %
= e |8 |28 € | £ 3
= k2] 38 c | 229 L S L
= | ¢ |2F gE|2g |z |2 |22
BMI Pearson Correlation | 1 621™ | 0.045 | -0.058 | -0.010 | -0.005 | 0.019 | .167"
Sig. (2-tailed) <0.001 [ 0.225 | 0.114 [ 0.777 [ 0.884 | 0.605 | <0.001
Waist-Hip ratio Pearson Correlation | .621" | 1 0.021 | 0.004 | -142™ | 0.054 | 0.055 | .081"
Sig. (2-tailed) <0.001 0.579 | 0.908 | <0.001 | 0.144 | 0.138 | 0.029
Abdomen-Hip ratio | Pearson Correlation | 0.045 | 0.021 |1 -0.014 | -0.041 | -0.008 | -0.008 | -0.025
Sig. (2-tailed) 0.225 | 0.579 0.711 | 0.274 | 0.830 | 0.826 | 0.503
Age at menopause | Pearson Correlation | -0.058 | 0.004 | -0.014 | 1 0.052 | .088" | 0.021 | .099™
Sig. (2-tailed) 0.114 | 0.908 |o0.711 0.160 | 0.016 | 0.575 | 0.007
History of diabetes | Pearson Correlation | -0.010 | -.142™ | -0.041 | 0.052 | 1 0.067 | 0.019 | .083"
Sig. (2-tailed) 0.777 | <0.001 | 0.274 | 0.160 0.069 | 0.604 | 0.024
Hyperthyroidism Pearson Correlation | -0.005 | 0.054 | -0.008 | .088" | 0.067 |1 -0.062 | 0.045
Sig. (2-tailed) 0.884 | 0.144 |0.830 | 0.016 | 0.069 0.092 | 0.225
Hypothyroidism Pearson Correlation | 0.019 | 0.055 | -0.008 | 0.021 | 0.019 | -0.062 | 1 -0.014
Sig. (2-tailed) 0.605 | 0.138 | 0.826 | 0.575 | 0.604 | 0.092 0.696
H/O Hypertension | Pearson Correlation | .167™ | .081" | -0.025 | .099™ | .083" | 0.045 | -0.014 | 1
Sig. (2-tailed) <0.001 | 0.029 | 0.503 | 0.007 | 0.024 | 0.225 | 0.696

**Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05 level (2-tailed)

Among the present study participants, the age
of menopause had no significant association between
BMI, WH ratio or AH ratio. On the other hand, history
of diabetes had a significant negative correlation with
WH ratio (<0.001), while history of hyperthyroidism had
a significant positive association with BMI (<0.001) and
WH ratio (0.029)

DISCUSSION

The present study was conducted with the aim
of understanding any possible correlation between a
women’s BMI, waist-to-hip ratio and abdomen-to-hip
ratio with their age of natural menopause, diabetes,
hypertension and thyroid disorders. Menopause is a
normal occurrence among women where their monthly
period ends, marking the end of their reproductive age. It
typically occurs between the ages of 40-50 years [19].
Early onset of menopause can cause physical and social
challenges for a women, and the present study was
conducted to observe is some non-clinical factors can be
used to detect early menopausal signs among women.
The present study was conducted with records collected
from a total of 743 cases, among whom majority had
been between the age of 41-50 years, with 49.39%
leading a sedentary lifestyle. This was understandable
considering the age of the participants and the social
structure of our country, where very few women can
have jobs, and this has been changing only recently.
Another reason for 50.61% leading lifestyle with
physical labor was the low literacy among participants,
as it is an important factor in the job market. According

to the BMI distribution of the participants, over half the
participants had been of normal BMI range, while
30.96% had been obese, and 6 patients had been
morbidly obese. This was similar to another Bangladeshi
study where majority of women had been of normal
BMI, but the age of the participants were from higher age
range compared to our study [20]. 34.86% of the
participants had waist-to-hip ratio of between 0.80-0.89,
while another 46.30% had WH ratio between 0.90-0.99.
This was accurate for the Bangladeshi population as
supported by the findings of Begum et al., where it was
observed that mean ratio among Bangladeshi women
was between 0.80-0.89 range, while the ratio among
European women were significantly lower [21].
Abdomen hip ratio was between 0.90-0.99 for over half
the participants, and was 1.10 or higher for 3.77% of
participants. WH ratio and AH ratio can be influenced by
factors such as reproductive status, lifestyle, dietary
habits etc., and as such can be used for predictors of
natural menopause age, risk of cardiovascular diseases
etc. [22, 23]. Among the present study participants, over
half (51.55%) had 4-6 full-term pregnancies, while
1.08% had over 9 full-term pregnancies. This high
number of full-term pregnancies among population was
understandable considering their age. Among the
participants, 58.28% had no record of miscarriage, while
0.27% had over 4 miscarriages. 38.22% of the
participants had 1-2 miscarriages. A low rate of
miscarriage can be an indicator for adequate health care
available for the population, but the present study had
much higher miscarriage rates compared to global rates
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[24, 25]. Majority (70.93%) of the participants had
reached menopause at the natural age range of 40-49
years, while 6.46% of the participants had an early
menopause between 30-39 years of age. The remaining
22.61% of the participants had reached menopause by
50-59 years of age. This distribution of early and late
menopause was similar to the findings of multiple
Bangladeshi studies [26, 27]. Among the participants,
86.27% had no regular exercise, while 49.80% had
diabetes and 4.85% had been smokers. The incidence of
diabetes among post-menopausal women was much
higher in our study compared to other global findings,
but this may have been influenced by our selection
criteria [28, 29]. Among the total participants, 12.65%
had diabetes for 1-3 months, 23.96% of the participants
had diabetes for 3-6 months, 15.07% had diabetes for 7-
12 months, and only 1.62% had diabetes for over 2 years.
Clinical findings of the participants showed that 33.65%
had a history of hypertension, 7.27% had a history of
gestational diabetes mellitus, 6.46% had
hyperthyroidism, 5.25% had hypothyroidism, and 6.19%
had a history of taking ovulation inducing drugs. The
incidence of thyroid disorder in our study was much
lower compared to other global studies [30, 31]. Most of
the participant did not have hypertension, while 18.30%
had hypertension for 3-6 months. Only 1.08% of the
participants had hypertension for over 2 years. Pearson’s
correlation showed that patient BMI had a significant
positive correlation with WH ratio (P<0.001) and history
of hypertension (P<0.001), WH ratio had a significant
negative correlation with history of diabetes (P<0.001)
and a positive correlation with history of hypertension
(P=0.029). Abdomen-hip ratio of the participants had no
positive or negative correlation with any other factors,
while age of menopause only had one positive significant
correlation with hyperthyroidism (P=0.016). History of
diabetes also had significant positive correlation with
history of hypertension (P=0.024).

Limitations of The Study

The study was conducted in a single hospital
with a small sample size. So, the results may not
represent the whole community.

CONCLUSION

The present study concluded that age of
menopause was natural for majority of Bangladeshi
population, and was significantly influenced only by
hyperthyroidism, while BMI had been significantly
associated with history of hypertension and wait-to-hip
ratio. History of diabetes mellitus also had significant
relation with both waist-to-hip ratio and history of
hypertension. Hypertension had significant relations
with most factors of the present study, excluding
abdomen-to-hip ratio, hypothyroidism and
hyperthyroidism. Both abdomen-to-hip ratio and
hypothyroidism had no significant relation with any of
the factors of present study.

Funding: No funding sources

Conflict of interest: None declared

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Menopause [Internet]. nhs.uk. [cited 2022 Oct 18].
Available from:
https://www.nhs.uk/conditions/menopause/

Cheng, M. H., Wang, S. J., Wang, P. H., & Fuh, J.
L. (2005). Attitudes toward menopause among
middle-aged women: a community survey in an
island of Taiwan. Maturitas, 52(3-4), 348-355.

Fuh, J. L., Wang, S. J,, Lu, S. R,, Juang, K. D., &
Chiu, L. M. (2001). The Kinmen women-health
investigation (KIWI): a menopausal study of a
population aged 40-54. Maturitas, 39(2), 117-124.
Torgerson, D. J.,, Thomas, R. E., & Reid, D. M.
(1997). Mothers and daughters menopausal ages: is
there a link?. European Journal of Obstetrics &
Gynecology and Reproductive Biology, 74(1), 63-
66.

Gold, E. B. (2011). The timing of the age at which
natural menopause occurs. Obstetrics and
Gynecology Clinics, 38(3), 425-440.

Atsma, F., Bartelink, M. L. E., Grobbee, D. E., &
Van Der Schouw, Y. T. (2006). Postmenopausal
status and early menopause as independent risk
factors for cardiovascular disease: a meta-analysis.
Menopause, 13(2), 265-279.

Jacobsen, B. K., Heuch, 1., & Kvale, G. (2003). Age
at natural menopause and all-cause mortality: a 37-
year follow-up of 19,731 Norwegian women.
American journal of epidemiology, 157(10), 923-
929.

Al-Safi, Z. A., & Polotsky, A. J. (2015). Obesity and
menopause. Best Practice & Research Clinical
Obstetrics & Gynaecology, 29(4), 548-553.
Kozakowski, J., Gietka-Czernel, M., Leszczynska,
D., & Majos, A. (2017). Obesity in menopause—our
negligence or an unfortunate inevitability?.
Menopause Review/Przeglgd Menopauzalny, 16(2),
61-65.

Atapattu, P. M. (2015). Obesity at menopause: an
expanding problem. Journal of Patient Care, 1(1),
2-7.

Koliaki, C., Liatis, S., & Kokkinos, A. (2019).
Obesity and cardiovascular disease: revisiting an old
relationship. Metabolism, 92, 98-107.

Ortega, F. B., Lavie, C. J., & Blair, S. N. (2016).
Obesity and cardiovascular disease. Circulation
research, 118(11), 1752-1770.

Jiang, S. Z., Lu, W,, Zong, X. F., Ruan, H. Y., &
Liu, Y. (2016). Obesity and hypertension.
Experimental and therapeutic medicine, 12(4),
2395-2399.

Mikhail, N., Golub, M. S., & Tuck, M. L. (1999).
Obesity and  hypertension.  Progress in
cardiovascular diseases, 42(1), 39-58.

CDC. About Adult BMI [Internet]. Centers for
Disease Control and Prevention. 2022 [cited 2022

| © 2025 Scholars Academic Journal of Biosciences | Published by SAS Publishers, India

| 242



https://www.nhs.uk/conditions/menopause/

Begum M et al, Sch Acad J Biosci, Feb, 2025; 13(2): 237-243

16.

17.

18.

19.

20.

21.

22.

Oct 18]. Available from:
https://www.cdc.gov/healthyweight/assessing/bmi/
adult_bmi/index.html

Ahmad, N., Adam, S. I. M., Nawi, A. M., Hassan,
M. R., & Ghazi, H. F. (2016). Abdominal obesity
indicators: waist circumference or waist-to-hip ratio
in Malaysian adults population. International
journal of preventive medicine, 7(1), 82.

Lee, C. M. Y., Huxley, R. R., Wildman, R. P., &
Woodward, M. (2008). Indices of abdominal obesity
are better discriminators of cardiovascular risk
factors than BMI: a meta-analysis. Journal of
clinical epidemiology, 61(7), 646-653.

Bacopoulou, F., Efthymiou, V., Landis, G.,
Rentoumis, A., & Chrousos, G. P. (2015). Waist
circumference, waist-to-hip ratio and waist-to-
height ratio reference percentiles for abdominal
obesity among Greek adolescents. BMC pediatrics,
15, 1-9.

Menopause (no date) Cleveland Clinic. Available at:
https://my.clevelandclinic.org/health/diseases/2184
1-menopause (Accessed: October 18, 2022).
Ahmed, K., Jahan, P., Nadia, I., & Ahmed, F.
(2016). Assessment of menopausal symptoms
among early and late menopausal midlife
Bangladeshi women and their impact on the quality
of life. Journal of menopausal medicine, 22(1), 39-
46.

Begum, K., Muttukrishna, S., Sievert, L. L.,
Sharmeen, T., Murphy, L., Chowdhury, O., ... &
Bentley, G. R. (2016). Ethnicity or environment:
effects of migration on ovarian reserve among
Bangladeshi women in the United Kingdom.
Fertility and sterility, 105(3), 744-754.

Tonkelaar, 1. D., Seidell, J. C., Van Noord, P. A,,
Baanders-van Halewijn, E. A., Jacobus, J. H., &
Bruning, P. F. (1989). Factors influencing waist/hip
ratio in randomly selected pre-and post-menopausal
women in the DOM-project (preliminary results).
International journal of obesity, 13(6), 817-824.
Available from:
https://pubmed.ncbi.nlm.nih.gov/2621054/

23.

24,

25.

26.

27.

28.

29.

30.

31.

Rastegari, Z., Noroozi, M., & Paknahad, Z. (2017).
Socioeconomic and reproductive determinants of
waist-hip ratio index in menopausal women. Journal
of mid-life health, 8(4), 170-173. Available from:
http://www.jmidlifehealth.org/text.asp?2017/8/4/17
0/220668

Anwar, S., Taslem Mourosi, J., Arafat, Y., & Hosen,
M. J. (2020). Genetic and reproductive
consequences of consanguineous marriage in
Bangladesh. PloS one, 15(11), e0241610.
Linnakaari, R., Helle, N., Mentula, M., Bloigu, A.,
Gissler, M., Heikinheimo, O., & Niinimaki, M.
(2019). Trends in the incidence, rate and treatment
of miscarriage—nationwide register-study in
Finland, 1998-2016. Human Reproduction, 34(11),
2120-2128.

Schindler, A. E. (2003). Thyroid function and
postmenopause.  Gynecological endocrinology,
17(1), 79-85.

Palacios, S., Henderson, V. W., Siseles, N., Tan, D.,
& Villaseca, P. (2010). Age of menopause and
impact of climacteric symptoms by geographical
region. Climacteric, 13(5), 419-428.

Jesmin, S., Islam, A. S., Akter, S., Islam, M. M.,
Sultana, S. N., Yamaguchi, N., ... & Mizutani, T.
(2013). Metabolic syndrome among pre-and post-
menopausal rural women in Bangladesh: result from
a population-based study. BMC research notes, 6, 1-
7.

Chlebowski, R. T., McTiernan, A., Wactawski-
Wende, J., Manson, J. E., Aragaki, A. K., Rohan, T.,
... & Euhus, D. M. (2012). Diabetes, metformin, and
breast cancer in postmenopausal women. Journal of
Clinical Oncology, 30(23), 2844-2852.

Lipscombe, L. L., Chan, W. W., Yun, L., Austin, P.
C., Anderson, G. M., & Rochon, P. A. (2013).
Incidence of diabetes among postmenopausal breast
cancer survivors. Diabetologia, 56, 476-483.
Uygur, M. M., Yoldemir, T., & Yavuz, D. G. (2018).
Thyroid disease in the perimenopause and
postmenopause period. Climacteric, 21(6), 542-548.

© 2025 Scholars Academic Journal of Biosciences | Published by SAS Publishers, India 243



https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html
https://my.clevelandclinic.org/health/diseases/21841-menopause
https://my.clevelandclinic.org/health/diseases/21841-menopause
https://pubmed.ncbi.nlm.nih.gov/2621054/
http://www.jmidlifehealth.org/text.asp?2017/8/4/170/220668
http://www.jmidlifehealth.org/text.asp?2017/8/4/170/220668

