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Objective: The aim of this study was to assess factors related to the onset of premature/ 
early natural menopause among Jordanian women.
Methods: A cross-sectional study was conducted in early 2016. Subjects were enrolled 
based on random drop-off technique to the Obstetrics and Gynecology clinics at the Jordan 
University Hospital. Women 18 years of age and above were initially eligible to enroll, and 
women who had surgically induced menopause or specific disease were excluded from the 
analysis. Relevant data were collected using a questionnaire that included 30 questions. The 
following variables were collected: socio-demographic, body mass index, chronic conditions, 
diseases, reproductive characteristics, and health status. Hormone indicators of menopause 
were tested by measuring estrogen (E2) and follicle-stimulating hormone (FSH) levels. Age 
at natural menopause (ANM) was self-reported retrospectively and considered an indepen-
dent variable against BMI, smoking, hormone therapy, and concomitant diseases. 
Association analysis and multinomial logistic regression were used to examine the associated 
factors of ANM with adjusted odds ratios (ORs), and their 95% confidence intervals (CIs) 
were reported.
Results: A total of 409 women were included in the analysis, aged between 20−75 years. 
The mean ANM in our sample was 48.5±5.0, with 2.7% of the women experienced 
premature menopause (ANM <40) and 7.8% early menopause (ANM 40–44). Within the 
menopause women (n=242), the percentage of women who had premature menopause was 
4.5%, 13.6% with early menopause, and 21.1% with late menopause (ANM >52). Smoking 
was the major risk factor for premature/early menopausal age among Jordanian women with 
an OR of 2.46 (95% CI: 1.08–5.59, p<0.05). On the other hand, women with occasional 
arthritis symptoms and diseases such as hypertension, diabetes, dyslipidemia, and their 
combination were associated with average (45–52 years) or late menopause (>52 years).
Conclusion: Smoking is the main contributor of premature/early menopause in Jordanian 
women. Increased awareness and public health policy about the adverse effects of smoking 
on women’s reproductive health are needed.
Keywords: Jordanian women, menopause age, smoking, diseases, socioeconomic variables

Introduction
Menopause is a natural chapter of the womanhood story. It is considered as 
a midlife breakthrough reality that is hallmarked by reproductive disability. The 
median age of natural menopause (ANM) varies according to an ethnic group, 
genetic, demographic, socioeconomic, dietary, reproductive, and behavior.1–3 The 
international range of ANM being 44.6–55 years,4 is quite variable worldwide. For 

Correspondence: Mona Bustami  
Email mbustami@uop.edu.jo

submit your manuscript | www.dovepress.com Risk Management and Healthcare Policy 2021:14 199–207                                                  199

http://doi.org/10.2147/RMHP.S289851 

DovePress © 2021 Bustami et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Risk Management and Healthcare Policy                                               Dovepress
open access to scientific and medical research

Open Access Full Text Article

http://orcid.org/0000-0003-4794-954X
mailto:mbustami@uop.edu.jo
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


instance, it has been reported that the ANM in Europe is 
54, 51.4 in North America, and 48.6 in Latin America, and 
51.1 in Asia.5 This milestone’s timing during women’s 
health trajectory is considered critical since it indicates 
aging is associated with adverse health and psychological 
effects. Thus, intensive research on women’s health well-
ness regarding early or late ANM aims to reduce the risks 
of chronic diseases that will reflect public health and 
global society.

It is recognized that women at ANM are more vulner-
able to cardiovascular diseases,5–7 osteoporosis,8 urogen-
ital inconsistency, estrogen-responsive malignancy,9,10 

diabetes, vasomotor symptoms,11 cognitive problems,12 

and possibly Alzheimer’s disease.13,14 Among those, the 
most critical causes of increased morbidity and mortality 
are higher risks of myocardial infarction and 
hypertension.6 Early menopause has been reported to be 
associated with a higher risk of cardiovascular disease all- 
cause mortality,7 and osteoporosis,8 while late menopause 
has been associated with an increased risk of breast 
cancer,9 endometrial,10 and ovarian cancer.15 Hence, iden-
tifying the link factors of menopausal age among postme-
nopausal women, especially those that are amendable, may 
help prevent morbidity and mortality.

Before ANM occurs, hormone estradiol becomes insuf-
ficient. The latter is primarily due to follicle aging leading 
to ovarian failure or secondary due to granulosa cell 
apoptosis,16–18 or epigenetic factors.19 Studies have 
shown that many other factors affect the ANM, such as 
the mother’s age at menopause, the age at menarche, 
reproductive life span, use of oral contraceptives, irregular 
menstrual cycle.20 Those factors may contribute alone or 
in combination to determine the timing of ANM. 
However, recent data have suggested that more than half 
of the underlying factors may be non-genetic sources.21 

Data with respect to smoking, body mass index (BMI),22 

the number of pregnancies proved to be linked to the 
timing of ANM.23 Those behavioral factors have been 
reported to accelerate the ANM,17 knowing that, globally, 
the ANM has been increased across populations.24

Cessation of menstruation before the age of 40 has 
been defined as premature menopause in clinical 
practice.25 In comparison, cessation of menstruation 
before the age of 45 years is defined as early menopause. 
However, the stage before menopause is referred to as the 
perimenopausal stage, characterized by irregular menses 
within the last 12 months or the absence of menstrual 
bleeding for more than 3 months but less than 12 months. 

Symptoms related to menopause transition are quite vari-
able, and several symptoms variations are also reported 
among different nations. Menopausal transitional symp-
toms may affect the quality of life with markers of vaso-
motor symptoms, vaginal dryness, sleep problems, mood 
changes, and vaginal dryness.26 The study of Women’s 
Health Across the Nation (SWAN) has analyzed signs 
and symptoms of multi-ethnic, multi-race, multi-site 
study of 14,906 mid-aged women, which has revealed 
consistency in menopausal symptoms such as hot flushes, 
night sweats, psychological and psychosomatic 
symptoms.27 Also, recent SWAN revealed a broad window 
of variations in the age of onset of different menopausal 
stages within a population but less different among differ-
ent populations. SWAN’s study also investigated specific 
variations in sexual hormonal profile and menopausal 
symptoms among different populations indicating that 
menopause is a trait that can be predicted, de-evolved, 
and controlled.28

To date, few studies were carried out on Jordanian 
women emphasizing on the severity of menopausal symp-
toms as an assessment of women’s health and needs.29–31 

In this study, we investigated the actual ages of Jordanian 
women at different menopausal stages and the implications 
of environmental factors, specifically smoking and BMI, 
together with underlining diseases and socioeconomic fac-
tors. The study aimed to determine the factors that may 
play a role in the premature/early ANM among Jordanian 
women.

Materials and Methods
Study Approval and Design
A cross-sectional design protocol was submitted and 
approved by the Research Ethics Committee at the 
Jordan University Hospital (Approval #38/2015) in early 
2016. This study was carried out at the Jordan University 
Hospital per the Declaration of Helsinki, whereby all sub-
jects have read and signed an informed consent to enroll in 
the study.

Subjects
Subjects were selected based on random drop-off techni-
que to the Obstetrics and Gynecology clinics at the Jordan 
University Hospital. Women 18 years of age and above 
were initially eligible to enroll. We included younger 
group of females as a control group for comparison pur-
poses while studying hormone indicators, the vasomotor, 
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psychosocial, and physical symptoms in Jordanian women 
during menopausal transition period and aging.

Four hundred and sixty-eight females were enrolled in 
the study. Initially, patients were stratified into seven 
groups according to their age. Each participant answered 
a questionnaire containing 30 questions with the help of 
health trained workers. The questions have information 
about menopause status, menstrual cycle, diseases, uterus, 
heart, breast conditions, sleep, mood, hot flushes, memory, 
and socioeconomic variables such as marital status, type of 
work, salary, and education. Hormone therapy was also 
included in the questionnaire as a treatment for instance 
regulating menstrual period or having ovarian cysts. Also, 
each subject’s weight and height were recorded, and body 
mass index (BMI) was calculated. Out of the 468 subjects, 
59 data from women with hysterectomy or oophorectomy 
before the age of 55, Turner syndrome, systemic lupus 
erythematosus, and not Jordanians were excluded from 
the analysis.

Biochemical Tests
Blood samples were drawn from each participant to assess 
their estrogen (E2) and follicle-stimulating hormone 
(FSH). For the females in the premenopausal phase, the 
blood sample was withdrawn in the early days of the 
follicular phase. The E2 and FSH were measured on 
Elecsys 2010. The lower detection limit was 5 pg/mL 
and 0.1 mIU/mL for E2 and FSH, respectively.

Data Analysis
Parameters were scored from 1–4 according to the fre-
quency of symptoms where 1 was “not present”, and 4 
was “always”. Overall health was scored from 1–4, where 
1, 2, 3, and 4 were referred to as excellent, good, average, 
and poor, respectively. BMI was classified from 1 to 6, 
where 1, 2, 3, 4, 5, 6 referred to underweight, standard, 
overweight, obese 1, obese 2, and obese 3.32

Depending on the skewness score, continuous data 
were expressed as either the means ± SD or median 
(interquartile range), whereas categorical data were 
reported as percentages. If skewness score is <2, the 
Student’s t-test was applied for testing between two groups 
n ≥8. Besides, in Student’s t-test the equal variance was 
assumed unless Levene’s test was significant. Similarly, 
ANOVA for means or the non-parametric Kruskal–Wallis 
test for medians was used to compare the quantitative 
variables among groups, when appropriate. For association 
analysis, data variables were either analyzed by Chi-square 

analysis using phi (or Cramer’s V) and or binary logistic 
regression. Multinomial logistic regression analysis was 
applied for a combination of variables to consider the 
independent relationships of significant covariates with 
premature/early menopause after adjusting for age and 
socioeconomic status at the time of the study. The esti-
mated effect was reported by adjusted odds ratios (ORs) 
with their 95% confidence intervals (95% CIs). A p-value 
of <0.05 was considered to be statistically significant. All 
analyses were performed using SPSS 25 statistical 
package.

Results
Characteristics of the Study Population
The study group consisted of 409 Jordanian women with 
a mean age of 48.3 ± 14.9 years and range from 20–75 years 
(Table 1). The majority were overweight to obese (69.8%), 
married or have been married (74.2%), have a college degree 
(51.1%), housewives (61.3%), and have an income of less than 
500 JD (equivalent to less than USD 700). In addition, almost 
half of the participants have chronic diseases such as hyperten-
sion, diabetes, dyslipidemia, and osteoporosis.

Natural Menopause Ages in Jordanian 
Women
The mean ANM in our sample was 48.5±5.0, with 2.7% of 
the women experienced premature menopause (ANM <40) 
and 7.8% early menopause (ANM 40–44) (Table 2). 
Within the menopause women (n=242), the percentage of 
women who had premature menopause was 4.5%, 13.6% 
with early menopause, and 21.1% with late menopause 
(ANM >52) (Figure 1).

Perimenopause and Hormone Levels
To assess those women who were still having their period but 
in the perimenopause phase, the FSH level of >12.5 mIU/mL 
was the initial indicator. There were 12 women (2.93%) 
categorized as <40 (n=2), 40–45 (n=6), 46–49 (n=3), >50 
(n=1) age groups, respectively. Besides, 50% of the women 
had E2 less than 12 pg/mL, and more than half of them have 
an irregular menstrual cycle and hot flushes.

As expected, the FSH level was higher in the perimeno-
pause and menopausal age groups (p<0.001) than premeno-
pausal women (Table 3). Besides, there was no difference in 
FSH levels between perimenopause and other menopausal 
groups (p=0.068). On the other hand, E2 levels were lower in 
the perimenopause and menopausal age groups (p<0.001) than 
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premenopausal women, and there was no difference in E2 
levels between perimenopause and other menopausal groups 
(p=0.086).

Vasomotor, Psychosocial, and Physical 
Symptoms
The mean scores of the frequency of vasomotor, psycho-
social, and physical symptoms, and the mean score of 

overall health of the studied population are presented in 
Table 4. It is evident that overall health, BMI, arthritis 
pain, hot flushes and inconsistent urination were signifi-
cantly higher in the early and regular menopause than in 
premenopause and perimenopause women. On the other 
hand, facial hair was significantly less in regular meno-
pause age group.

Table 1 Characteristics of the Study Population

Parameters Description Number Percentage 
(%)

Age (Yr) 48.3 ± 14.9 409 100%

BMI (kg/m2) Underweight 
(<18.5)

11 2.7

Standard 

(18.5–24.9)

111 27.1

Overweight 

(25–29.9)

137 33.5

Obese 1 
(30–34.5)

85 20.8

Obese 2 

(35–39.9)

44 10.8

Obese 3 

(≥40)

21 5.1

Marital Status Single 104 25.8

Married/been 

married

305 74.2

Having Kids Yes 277 67.7

Education Elementary 140 34.2

High School 57 13.9

Diploma 64 15.6
Bachelor 132 32.3

Masters 7 1.7

PhD 9 2.2

Type of Work Employee 90 22.0
Self- 

Employed

4 1.0

Housewife 259 63.2
Student 55 13.4

Household Income (JD) <500 286 69.9
500–999 87 21.3

>1000 35 8.6

Smoking (smokers or 

been smokers)

Yes 83 20.3

Hormone Therapy Yes 38 9.3
Chronic Diseases* Yes 196 47.7

Note: *Mainly hypertension (31.1%), dyslipidemia (16.9%), diabetes (18.8%), osteo-
porosis (12.2%), ovarian cysts (13%), uterine fibrosis (13.0%).

Table 2 Premenopause and Natural Menopause Status in 
Jordanian Women

Groups Frequency Percent CI 95%

Premature menopause  

(< 40 y)

11 2.7 1.9–5.6

Early menopause (40–44 y) 33 8.1 5.4–10.8
Average menopause (45–52 y) 147 35.9 28.8–44.1

Late menopause (>52 y) 51 12.5 9.4–16.0

Pre-menopause 167 40.8 36.3–46.0
Total 409 100.0

Figure 1 The percentage distribution of menopause in Jordanian women, according 
to the cessation of menstruation age onset.

Table 3 FSH and E2 Levels in Premenopausal, Perimenopausal, 
Menopausal Age Groups of Jordanian Women

Status FSH (mIU/mL) E2 (pg/mL)

Median 
(IQR)

CI 
95%

Median 
(IQR)

CI 95%

Premenopause 4 (4)* 5–6 136 (64)* 60–212

Perimenopause 33 (24) 23–55 20 (28) 8–33
<40 25 (32) 9–42 29 (23) 3–55

40–44 36 (37) 28–45 37 (46) 18–56

45–49 49 (49) 42–56 18 (11) 11–25
50–52 48 (15) 40–55 16 (15) 12–21

>52 79 (13) 35–55 79 (13) -39–196

Note: *p<0.001 between premenopausal levels and the other statuses.
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Variables Associated with Premature/ 
Early Menopausal Age Groups
Several variables that may associate with premature and 
early menopause in comparison to normal or late meno-
pause age were evaluated. Smoking was associated with 
premature/early menopause with an OR of 2.46 (95% CI: 
1.08–5.59; p<0.05) (Table 5). Although hormone therapy 
showed an OR of 2.53, this association was not significant 
(p = 0.072). On the other hand, diseases in general such as 
hypertension, dyslipidemia, diabetes, heart conditions, and 

their combinations were significantly associated with nor-
mal or later menopausal age women (p<0.05) (Table 5). 
Besides, none of the variables, such as BMI, arthritis, 
osteoporosis, uterine fibrosis, ovarian cysts, having kids, 
and socioeconomic conditions such as work, marital sta-
tus, working hours, salary, and education showed an asso-
ciation with either menopausal age.

Although smoking was associated with premature/early 
menopause and the ANM in smokers (46.7±6.5) was lower 
than women who were not smokers (48.8±4.6), this latter 

Table 4 Mean Scores of the Frequency of Vasomotor, Psychosocial, and Physical Symptoms with the Mean Score of Overall Health

Condition Premenopause 
(n=155)

Perimenopause 
(n=12)

Early Menopause 
<45 Years 
(n=43)

Regular Menopause 
≥ 45 Years 
(n=199)

P value

Age 33.2±10.9 45.0±5.5 53.7±8.7 58.9±6.2

BMI classification 2.67±1.03 3.08±1.24 3.33±1.02* 3.70±1.15* <0.001

Arthritis pain 1.66±1.09 1.64±1.12 2.35±1.48* 2.48±1.36* <0.001

Facial Hair 1.65±1.03 1.64±1.12 1.51±1.08 1.37±0.88* 0.059

Hot flushes 1.49±0.89 2.00±1.41 1.65±1.23 2.10±1.24* <0.001

Loss of Sexual Desire 1.43±0.91 1.10±0.32 1.38±0.96 1.48±0.99 NS

Memory Disturbance 1.79±1.03 1.55±1.04 1.47±1.03 1.71±1.16 NS

Mood swings 2.02±1.19 1.64±1.12 1.53±1.08 1.82±1.22 NS

Saggy Breast 1.21±0.68 1.09±0.30 1.40±0.95 1.33±0.83 NS

Skin Dryness 1.75±1.04 1.55±1.21 1.58±1.12 1.55±1.00 NS

Sleep Disturbance 1.75±1.09 1.55±1.03 1.51±1.05 1.86±1.21* NS

Tachycardia 1.78±1.06 1.45±1.04 1.08±0.92 1.65±1.09 NS

Inconsistent Urination 1.11±0.46 1.27±0.94 1.49±1.01* 1.40±0.85* <0.001

Vaginal Dryness 1.32±0.78 1.64±1.12 1.53±1.10 1.50±0.99 NS

Overall HealthϮ 1.78±0.81 2.27±0.62* 2.63±0.79* 2.61±0.87* <0.001

Notes: *The groups that showed statistically significant difference. ϮThe mean score of overall health.

Table 5 Selected Variables That May Associate with Premature/Early Menopause in Jordanian Women Comparison to Regular/Late 
Menopause Adjusted with Age Using Logistic Regression Analysis

Variables N (%) OR (95 CI)* P value

Diseases (diseases vs no diseases) 166 (68.6%) 0.45 (0.22–0.91) <0.05
Smoking (smokers or been smokers vs non-smokers) 34 (16.3%) 2.46 (1.08–5.59) <0.05

Hormone therapy (used vs not used) 21 (9.63%) 2.53 (0.95–6.70) 0.072

Uterus conditions (present vs normal) 94 (38.8%) 1.56 (0.80–3.25) 0.196
Arthritis symptoms (have or do not have) 126 (52.1%) 0.747 (0.385–1.446) 0.385

BMI (high vs standard) 205 (84.7%) 0.58 (0.25–1.37) 0.209

Note: *Reference is ≥45 years menopausal age.
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mean was not statistically significant (p=0.074). Also, no 
difference in menopause age between the smoking groups 
was observed.

Multinomial Analysis
Adjusting for age and socioeconomic factors, the multi-
nomial analysis showed similar effects with slight varia-
tion in the OR, 95% CI, and p value (Table 6). Smoking 
was a significant variable for increased odds of women 
with premature/early menopause (OR 2.6, 95% CI: 1.06–-
6.38, p<0.05). On the other hand, women with occasional 
arthritis symptoms and diseases such as hypertension, 
diabetes, dyslipidemia, and their combination were asso-
ciated with average or late menopause. On the contrary, 
hormone therapy, higher BMI or uterus conditions were 
not associated with premature/early menopause.

Discussion
The current study aimed to understand and comprehend 
the menopause stages and underlying facts among 
Jordanian women using a unique wide window age groups 
ranging from 20 years to 75 years old. The study has 
explored the changes in the reproductive axis, menstrual 
cycle, health, environmental factors associated with 409 
women’s quality of life.

Medical studies failed to predict the exact ANM since 
it is a gradual and multi-factorial phenomenon. Our find-
ings herein indicated that smoking was the major risk 
factor for premature/early menopausal age among 
Jordanian women. A total of 10.8% of Jordanian women 
in our sample experienced premature and early meno-
pause, and this percentage was associated with exposure 
to regular or previous smoking habits. This result was 

consistent with other previous studies that were not related 
to Arab women.33–36

Although the underlying relationship between smoking 
and earlier onset of menopause is not well defined, pre-
vious studies have hypothesized the irreversible toxic 
effect of smoking on ovarian function.37,38 Nicotine has 
been found to induce apoptosis of ovarian culture that may 
reduce ovarian reserve oocytes.37 Ruan and Mueck (2015) 
have demonstrated that smoking drastically affects both 
endogenous E2 and FSH levels and may cause a decrease 
or inactivation of the FSH hormone.39 These observations 
agree with the E2 and FSH hormone profile among pre-
mature/early menopause in our study. Although we did not 
account for the intensity, duration, cumulative dose, and 
timing of smoking with age, it has been shown that smok-
ing and duration of smoking were a strong predictor of 
ANM.33

In the current study, the overall ANM of the tested 
participants was 48.5±5.0. This ANM value is within the 
range (47.5–49.4) of other studies.29–31 However, the later 
studies did not stress on premature/early menopause age, 
but more were interested in menopausal symptoms and 
their implications on Jordanian women’s health. In com-
parison with different populations occupying the neighbor-
ing geographical area, El Hajj et al (2020) showed the 
ANM in Lebanese women was 47.9 ± 4.5, which is sig-
nificantly less (p<0.05) than ANM in Jordanian women 
presented in this study. In the former study, more than half 
of the studied population was smokers, contributing to the 
significantly lower ANM value.40 On the other hand, 
a study in Saudi Arabia disclosed that the ANM was 
48.3 ± 3, which was not significantly different than 
Jordanians, and only 1.8% were smokers.41

Table 6 Multinomial Logistic Regression of Variables Associated with Premature/Early Menopause* with Adjusted or Against Age and 
Socioeconomic Factorsϯ

Variables OR 95% CI P value

Smoking (Smokers or been smokers vs non-smokers) 2.60 1.06–6.38 <0.05

Hormone therapy (used vs not used) 2.65 0.911–7.68 0.074
Arthritis symptoms

Always 0.75 0.35–1.61 0.456

Occasional 0.16 0.03–0.84 <0.05
BMI (high vs normal) 0.57 0.22−1.46 0.238

Diseases (diseases vs no diseases) 0.48 0.22–1.02 0.056

Uterus condition (present vs normal) 1.211 0.57–2.56 0.616

Notes: *Reference is ≥45 years menopausal age. ϯSocioeconomic factors are education, type of work, working hours, marital status, and having kids.
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A cross-sectional analysis that was conducted using 
data obtained from SWAN, Chan, et al (2020) showed 
that the ANM average of Afro-American, Chinese, 
Japanese, and Caucasian populations was 52 years and 
was significantly higher than the Hispanic population 
(50.8 years).28 These values are significantly higher than 
the ANM in our region/population. On the contrary, an 
earlier systemic review performed by Palacios et al (2010) 
have reported ANM for Asians, Latin Americans were 
similar to our populations but less than those of Europe 
and North America.5 Although meta-analysis has shown 
variations in ANM among populations may be due partly 
to the geographical region’s difference, lifestyle factors 
may contribute to almost its similarity.35 Our finding 
revealed that the ANM among Jordanian women was 
practically identical to women occupying the same geo-
graphical region that shares nearly the same lifestyle of 
living that may have a similar impact on epigenetic 
factors.19

The onset of menopause starts when women transition 
from the premenopausal or perimenopausal stage. This 
transitional period is characterized by relative changing 
levels of serum E2 and FSH.28,42 Our results were consis-
tent with other studies where the transitional stage pro-
gresses with loss of ovarian follicles presented by reduced 
E2, causing an increase of FSH. During this period, mea-
suring the hormonal profile of E2 and FSH is necessary to 
predict the progress of women’s menopause. The signifi-
cance of tracking biomarkers may allow intervening 
before the onset of any health complications related to 
ANM.43,44

Menopausal symptoms and health complications have 
a more significant correlation with average or late- 
menopausal age.45 In the present study, chronic diseases 
were associated with women who had average to late 
menopause, and the latter was associated with an increase 
in BMI, arthritis, and overall health. The increase in BMI 
with age and chronic diseases-related complications is 
a major concern in Jordanian women, but it is beyond 
the scope of this article.46 However, health complications 
related to premature/early menopause are substantial to 
non-fatal cardiovascular diseases before the age of 60.33 

In the present study, the frequency of heart diseases was 
4.7% in the premature/early menopause group (2 out of 
43) compared to 7.0% (14 out of 199) for women with 
regular-late menopause. Since the age of premature/early 
menopause women at the time of this study was only 53.7 
±8.7 years compared to 58.9±6.2 years for the regular-late 

menopause group, a concern must be taken. Therefore, 
more cardiovascular protocols and preventive measures 
should be implemented for women experiencing prema-
ture/early menopause.33

Our study has limitations that are worthy of being 
mentioned. This study was a cross-sectional design, and 
the ANM was self-reported by women retrospectively; 
therefore, it depends on the participants to recall their 
ANM. Studies have shown that remembering ANM has 
variations that increase with the duration since 
menopause.47 Besides, the study did not show the time 
of hormone therapy that might have been after the diag-
nosis of premature or early menopause women. 
Furthermore, in this study, the sample size was small and 
may be attributed to a higher percentage of women who 
had premature/early menopause in relation to total post-
menopausal women.33 Although our sample size is lim-
ited, it’s primary strength was the biochemical testing to 
validate each participant’s hormonal status. Besides, the 
research team involved limited the errors associated with 
self-reporting or under-reporting.

Although multiple variables were addressed, only 
smoking showed a correlation with premature/early meno-
pause. This positive correlation should increase smoking 
awareness in general and among young women and com-
bat smoking through public policies. Furthermore, 
acknowledging the factors related to early menopause 
will permit rigorous research. Thus, it is essential to inves-
tigate the incorporation of determinant factors influencing 
menopause age of Jordanian women and the Arab region. 
Such information will increase the reproductive period and 
reduce the risk factors associated with cardiovascular mor-
bidity and mortality diseases and lead to disease-less long- 
term survival.
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