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Background: Menopause is the irreversible cessation of menstruation that results from the lack of ovarian follicular function and is
diagnosed after 12 consecutive months of amenorrhea without reasonable cause. This study aims to determine the average age at
natural menopause and identify its associated factors among Somali women.

Methods: This is a cross-sectional study conducted at the Mogadishu Somalia Tiirkiye Recep Tayyip Erdogan research and training
hospital’s Obstetrics and Gynecology outpatient clinic between June 1 and July 1, 2023. Data was collected from subjects during the
data collection period using face-to-face interviews with structured questionnaires consisting of sociodemographic, lifestyle, dietary,
and reproductive characteristics. A multivariate logistic regression analysis was conducted to find the association between menopause
age and target variables.

Results: Out of the 188 participants recruited for the study, the median age of menopause was 45.00 (95% CI = 44.50-45.62), and
48.9% had either premature or early menopause. The majority (53.7%) of the participants had a minimum of eight children. In
Spearman’s rank correlation analysis, we found a significantly positive correlation between menopausal age and age at first (p<0.01),
last childbirth (»p<0.01), number of parities (»<0.05), and age at marriage (»<0.05). In multivariate logistic regression, we found that
the odds of developing premature or early menopause among unemployed women were 59% lower than those of employed women
(AOR = 0.41, 95% CI = 0.18-0.93).

Conclusion: In this study, we established that the age of natural menopause was lower than the findings reported by previous authors.
We also found that employment status, education, history of contraceptive use, BMI, age at first and last childbirth, and parity were
associated with age at natural menopause, suggesting that social, lifestyle, and reproductive factors may have an impact on menopausal
age.
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Introduction
Menopause is a permanent natural cessation of menstruation that occurs for all women who live past the age of 40. It
happens as a result of a complete halt in ovarian activity as well as changes in hypothalamic-pituitary function, which in
turn cause the ovaries to stop producing both estrogen and gonadotropin hormones. Menopause is confirmed after 12
months of ongoing amenorrhea without any other apparent pathological or physiological reasons.' Menopause can
develop spontaneously as a natural occurrence or be artificially induced through surgical removal of the uterus or the
ovaries and through gonadotoxic therapies such as radiation therapy and chemotherapy.®**

Globally, the average age range of menopause is 45 to 55 years, with an estimated age of between 50 and 52 years, as
documented in various studies worldwide, although there are slight variations according to nations.'* According to
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a study conducted by the WHO in 13 centers across 11 countries on different continents around the world, the median age
of the last menstrual period (LMP) was 50 years.” Menopause can be classified as “early” if it occurs before the age of 45
and “premature” if it starts before the age of 40."° The time of natural menopause has attracted much attention since
menopausal age has considerable negative effects on health, in addition to fertility. According to several studies,
premature or early menopause is linked to cardiovascular disease, osteoporosis, type 2 diabetes, early cognitive function
impairment, lower life expectancy, and increased mortality from all causes.® '® There are slight variations in the onset of
natural menopause between ethnic groups, which are strongly influenced by genetics.>'* Other studies have shown that it
is affected by ethnicity, region, and geographical country. Moreover, socioeconomic level, environment, lifestyle,
reproductive, or early childhood factors are related to menopausal age.'”

It has been shown that women in developed nations are less likely to undergo menopause earlier than women in
developing nations.®'*'® Therefore, this study aims to determine the average age at natural menopause among Somali
women and identify the factors associated with the average age at natural menopause in this target population, with the
hope that the results will foster a better understanding of the risk factors associated with age at menopause and assist in
improving the quality of life of middle-aged women since, according to studies, menopausal age is considered a health
indicator."”

Methods
Study Design and Population

This study used a cross-sectional descriptive design and was conducted at the Mogadishu Somalia Tiirkiye Recep Tayyip
Erdogan research and training hospital, which is a public tertiary care hospital in the capital city of Somalia. The sample
for the study was selected from women who had an appointment at the hospital’s Obstetrics and Gynecology outpatient
clinic from June 1 to July 1, 2023.

Sample Size Calculation

Based on the months before the data collection, we estimated the total number of patients with the age of menopause who
could visit the outpatient clinic to be around 390 postmenopausal women. We determined the required sample size using
Yamane’s formula of n=N/(1+Ne?), where n is the required sample size, N is the population size, and e is the margin of
error, which is 0.05 in the research study. We calculated a sample size of 197 subjects. After eliminating subjects who
were unable to remember the date of their last menstrual period, 188 postmenopausal women were included in the study.

Sampling Procedure

Systematic random sampling was used to collect data from the respondents within every two intervals while visiting the
outpatient clinic of the hospital. There were roughly 390 postmenopausal women who visited the hospital on a monthly
basis. The sampling interval was determined by dividing the total population who had follow-up during the month of data
collection in the outpatient clinic by the sample size. Therefore, the skip interval was 390/197= 2.

Inclusion and Exclusion Criteria

Patients who had attained menopause (ie, had at least 12 consecutive months of amenorrhea without breastfeeding,
contraception, pregnancy, or any other reason) who were willing to participate and provided consent were included.
Women who had undergone induced menopause by either hysterectomy or oophorectomy or through drugs such as
radiation or chemotherapy, and those with uncontrolled medical problems, were excluded.

Data Collection Method

The data were collected from 188 postmenopausal women using a self-administered questionnaire developed following
a comprehensive literature study.'®'®!'? Individual interviews were conducted with the assistance of professional workers
from June 1 to July 2023. All interviews were conducted in the Somali language using the face-to-face interview technique.
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Study Variables

The questionnaire is divided into three sections. The first section consists of sociodemographic and lifestyle character-
istics, including participant age, marital status, education level, monthly income, smoking status, physical activity, body
mass index, and other variables. The second section consisted of nutritional status or dietary-related data in which
participants were asked their weekly frequency of use to assess the consumption of meat, sea food, fresh eggs, and other
carbohydrate-rich foods, including refined carbohydrates such as white bread, white sugar, white flour pasta, and sugar-
sweetened foods and beverages, as well as vitamins and mineral intake. The third section consisted of reproductive
history and included menstrual patterns, parity, age at the last menstrual period, age at marriage, age at the first and last
births, and average duration of breastfeeding per child in months.

Statistical Analysis

All statistical analyses were performed with the Statistical Package for the Social Sciences (SPSS) Statistics for
Windows, Version 26.0 (IBM Corp., Armonk, NY). Prior to data analysis, the distribution of the data was evaluated
using histograms, Q-Q plots, and box plots and tested with the Shapiro—Wilk test of normality. Descriptive statistics for
the categorical and continuous variables are presented using frequencies, percentages, medians, and the interquartile
range (IQR). The differences between dichotomous independent variables and variables with three or more groups were
analyzed using the Mann—Whitney U-test and the Kruskal-Wallis H-test, respectively. The correlation between depen-
dent and independent variables was conducted using Spearman’s rank correlation analysis. A bivariate logistic regression
analysis was performed to examine the statistical association between dependent and independent variables. Independent
variables with p<0.25 at a 95% confidence interval in bivariate logistic regression were then analyzed with a multivariate
logistic regression to control the confounding effects. Independent variables with p<0.05 in multivariate logistic
regression were considered significantly associated with the age of menopause.

Ethical Approval

We obtained ethical approval for the study from the hospital’s Ethics Review Board with the following reference number:
MSTH/14298. The study adhered to the protocols and guidelines of the hospital and was conducted in accordance with
the Declaration of Helsinki. Before the start of data collection, written informed consent was obtained from all
participants, and this consent process was approved by the ethics committee of the hospital.

Results

Sociodemographic Variables of the Participants

One hundred eighty-eight respondents were recruited for the study; the median age of menopause was 45.00 (95% CI =
44.50-45.62), with a minimum of 34 and a maximum of 55 years, and 51.1% of them had the normal average range of
natural menopause. The majority (69%) were illiterate, 80.3% were unemployed, and 51.6% had a monthly income of
less than 200 USD. The results are presented in Table 1.

Reproductive and Lifestyle Variables of the Participants

Of the respondents, the majority (63.3%) were only married once in their lifetime, with the majority (53.7%) of them
having a minimum of eight children. More than one-third (41.5%) were obese, with the majority being in class 1. Almost
two-thirds (61.2%) were physically inactive, and 99.5% did not smoke cigarettes. The results are presented in Table 1.

Comparison of the Average Age of Menopause with Independent Variables

A Mann—Whitney U-test revealed a significant difference in the age of natural menopause between the unemployed (Md
=45, n = 151) and employed (Md = 43, n =37), U = 2069.50, z = =2.45, p = 0.01, r = 0.18. A Kruskal-Wallis test
revealed a statistically significant difference in the age of natural menopause across three different education levels, 2
(2, n=188) = 7.62, p = 0.022. The group with primary-level education recorded a higher median score (Md = 46) than
the other two education levels. The results are presented in Table 2.
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Table | Sociodemographic, Lifestyle, and Reproductive Characteristics of the Study
Population

Variables Description Frequency (%)
Age (in years) 52 (13.00) * 188 100%
Education status llliterate 11 59.0
Primary 44 234
Secondary and above 33 17.5
Marital status Married 124 66.5
Divorced 37 19.7
Widowed 21 13.8
Occupation Unemployed 151 80.3
Employed 37 19.7
Monthly income <200 97 51.6
201-499 59 314
500-1000 27 14.4
>1000 5 2.7
Smoking No 187 99.5
Yes | 0.5
BMI Normal weight 40 21.3
Overweight 70 372
Obesity class | 57 30.3
Obesity class 2 18 9.6
Obesity class 3 3 1.6
Parity <7 86 45.7
=8 101 53.7
Age at menarche 14.00 (2.00) * 188 100
Age at marriage 17.00 (5.00) * 187 99.5
Missing | 0.5
Age at first childbirth 19.00 (4.00) * 185 98.4
Missing 3 1.6
Age at last childbirth 39.00 (5.00) * 185 98.4
Missing 3 1.6
Prior oral contraceptive use No 166 88.3
Yes 22 1.7
Physical activity pattern Non-active 115 61.2
Active 2 | hour/week 73 38.8
Breastfeeding per child (months) <12 months 149 79.3
>12 months 39 20.7
Previous menstrual cycles Always regular 97 51.6
Sometimes regular 55 293
Irregular 36 19.1
Meat intake <I day per week 9 4.8
1-3 days per week 40 21.3
24 days per week 139 739
(Continued)
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Table | (Continued).

Variables Description Frequency (%)
Fresh fruits intake <| day per week 106 56.4
1-3 days per week 53 28.2

24 days per week 29 15.4

Vitamins and Minerals intake No 132 70.2
Yes 56 29.8

Note: *Median (Interquartile range).

Table 2 Comparison of the Average Age of Menopause with Sociodemographic, Lifestyle, and
Reproductive Variables

Variable Parameters Median (IQR) Test p value
Statistics

Occupational status Unemployed 45.00 (5.00) 2069.50° 0.014
Employed 43.00 (5.00)

Residency Urban 45.00 (6.00) 2492.00° 0.487
Rural 45.00 (7.00)

History of contraceptive No 45.00 (5.00) 2181.50° 0.023
use Yes 43.00 (4.00)

Physical activity Active 44.00 (6.00) 3708.50° 0.177
Non-active 45.00 (5.00)

Number of live childbirths <7 parity 44.00 (6.00) 4962.50° 0.092
28 parity 45.00 (6.00)

Education status llliterate 44.00 (5.00) 7.621% 0.022
Primary 46.00 (5.00)
Secondary and 43.00 (6.00)

above

Monthly family income <200 44.00 (6.00) 5.433% 0.143
200-500 46.00 (6.00)
500-1000 44.00 (5.00)
10001500 47.00 (10.0)

Marital status Married 45.00 (6.00) 4.390% 0.222
Divorced 44.00 (6.00)
Widowed 46.00 (5.00)

Breastfeeding per child <12 months 44.00 (6.00) 0.821% 0.844
>12 months 45.50 (6.00)

Notes: §Mann—Whitney U-test; K ruskal Wallis H-test.
Abbreviation: IQR, Interquartile range.

Factors Associated with the Age of Natural Menopause

A Spearman correlation was performed to determine the relationship between the age of menopause and the study
variables, and seven variables were found to be significantly associated with the age of menopause. A significantly
positive correlation was found between menopausal age and age at first and last childbirth, both with a statistical
significance of p <0.01. Similarly, a significantly positive correlation was found between menopausal age, number of

parities (p<0.05), and age at marriage (p<0.05). The results are presented in Table 3.
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Table 3 Correlation Between Age of Menopause and Independent Variables

Variable Median Correlation P value
(IQR) Coefficient
Occupational status 1.00 (0.00) -0.179 <0.05
BMI 2.00 (1.00) 0.144 <0.05
History of OCP use 0.00 (0.00) —0.167 <0.05
Age at marriage 17.00 (5.00) 0.151 <0.05
Age first childbirth 19.00 (4.00) 0.194 <0.01
Age at last childbirth 39.00 (5.00) 0.420 <0.01
Number of live childbirths 8.00 (5.00) 0.149 <0.05

Abbreviations: IQR, Interquartile range; OCP, Oral contraceptive pill.

In the bivariate logistic regression analysis model, eight factors were found to be associated with having the normal
age of natural menopause: occupation, age at menarche, age at marriage, age of first childbirth, history of contraceptive
use, age of last childbirth, meat intake, and duration of breastfeeding per child. These variables were candidates for
multivariate logistic regression, and three factors were associated with having the normal age of natural menopause. The
odds of developing premature or early menopause among employed women were 59% lower than those of unemployed
women (AOR = 0.41, 95% CI = 0.18-0.93). As the age of the last childbirth increases by one unit, the odds of having the

outcome of the normal average of the natural age of menopause increase by 12%. The results are presented in Table 4.

Table 4 Bivariate and Multivariate Logistic Regression Analysis to Identify Factors Associated with Age at Menopause

Variables Categories Age at Menopause COR (95% CI) | AOR (95% CI)
<44 (%) 245 (%)
Occupational status Unemployed 67 (35.6) 84 (44.7) | |
Employed 25 (13.3) 12 (6.4) 0.38 (0.18-0.82) | 0.41 (0.18-0.93)*
History of oral contraceptive use | No 77 (41.0) 89 (47.3) |
Yes 15 (8.0) 73.7) 0.40 (0.16—1.04)
Age at menarche Median (IQR) 14.00 (2.00) 14.00 (2.00) | 1.24 (1.01-1.53)
Age at marriage Median (IQR) 17.00 (3.00) 18.00 (5.00) | I.14 (1.03-1.27)
Age at first childbirth Median (IQR) 18.00 (4.00) 19.00 (4.00) | 1.12 (1.03.1.22) | 1.16 (1.06—1.28)*
Breastfeeding per child (months) | <12 Months 75 (39.9) 74 (39.4) |
>12 Months 17 (9.0) 22 (11.7) 1.59 (0.76-3.35)
Meat intake <| day per week 3 (1.6) 6 (3.2) |
1-3 days per week | 16 (8.5) 24 (12.8) 0.75 (0.16-3.44)
24 days per week | 73 (38.8) 66 (35.1) 0.64 (0.37-1.09)
Age at last childbirth Median (IQR) 38.00 (4.00) | 41.00 (6.00) | 1.10 (1.03-1.17) | 1.12 (1.04-1.20)*

Notes: |=indicate for reference group; *Significant level at p-value <0.05.
Abbreviations: COR, Crude odds ratio; AOR, Adjusted odds ratio; Cl, Confidence interval; IQR, Interquartile range.

1632

https:

Dove!

International Journal of Women’s Health 2023:15


https://www.dovepress.com
https://www.dovepress.com

Dove Ali et al

Discussion

To our knowledge, this is the first study that aims to examine the average age of natural menopause and its related factors
among Somali women. In the present study, the overall mean age at natural menopause was 45.06 years, which is slightly
lower than in previous studies in both developed and developing countries.'®?°* This earlier age at which menopause
naturally occurs in our population may be related to racial, lifestyle, and socioeconomic variations that affect menopausal age.
A recent Indian study reported comparable results.”'” In a recent systematic review and meta-analysis on the average age of
menopause in Iranian women, which included 40,042 participants from 28 papers published over the course of almost two
decades, the average age of menopause was found to be higher than our findings.** According to evidence, the age at
menopause is a complicated genetic feature with a heritability estimate that ranges between 31% and 87%.%°> Genome-wide
association studies have linked numerous prospective gene candidates to common genetic loci influencing a variety of
molecular processes, including neuroendocrine circuits of ovarian function, mitochondrial biogenesis, immunological func-
tion, and DNA repair.”*** Additionally, our results revealed that almost half of the participants had premature or early
menopause, which is much higher than the findings reported in previous studies.'®***

In this study, we found that women who had jobs were more likely to have an early age at menopause compared to
their unemployed female counterparts, which is similar to previous studies.”'~? Wang et al stated that housewives
consistently had greater probabilities of both premature and early menopause, which is in contrast to our findings.**> Our
results reported no association between marital status and menopausal age, which is in line with previous studies.**> but
against several other studies.'****¢73® Similarly, no correlation was found between physical activity and menopausal age,

which is consistent with previous studies'*~*** but contradicts other studies findings, '’

which found that physical
activity will increase the risk of early menopause.

According to the available data, exercise causes a large reduction in serum female sex hormone levels, which could
result in an early onset of menopause.*’ Similar to a previous study,* our results did not find a relationship between
household income and menopausal age. In contrast to our findings, a recent South Korean study showed that lower
household income was associated with early menopause.”’

One of the most well-established and frequently noticed risk factors for younger women going through menopause
is smoking cigarettes. In this study, since the percentage of smokers was very small, there was no correlation between
smoking and the age of menopause, which is consistent with previous studies.'®**° In contrast to our results, several
recent studies reported that smoking was correlated with the premature and/or early age of menopause.'®**** Our
findings highlighted that there is a significant positive association between BMI and age at menopause, which is in
line with previous studies conducted in India*' and China'® but contradicts studies from Poland*® and Iran.**
Additionally, a meta-analysis of nine articles with a total of 313,482 participants reported that as the BMI of the
women increased, the age at menopause also increased.*” Similarly, a recent study looking into the relationship
between BMI and age at natural menopause in eleven prospective studies with a total of 24,196 women showed that
underweight women were at increased risk of early menopause, while overweight and obese women were at increased
risk of late menopause.*

In the present study, no association was found between age at menarche and age at menopause, which is congruent with
a previous study.'® In contrast to our findings, a Polish study,*® a Burkina Faso study,*® and a recent systematic review and
meta-analysis,** all revealed that there was a relationship between age at menarche and age at menopause. In this study, we
discovered that age at first marriage was positively and significantly associated with menopausal age, which is inconsistent

1635 and that a higher age at first marriage was linked to a later menopausal age. Additionally, our results

with previous studies,
found that age at first childbirth was positively and significantly associated with menopausal age, which is in line with
a previous study'® but contradicts studies from Poland,* Iran, and Burkina Faso® that reported no relation between age at
first pregnancy and/or first live birth with the age at menopause.

We did not find a connection between menopausal age and the average length of breastfeeding per child, in contrast to
Iranian,'® Indian,” and Polish studies.*® Similarly, a recent published cohort study conducted in the USA that monitored
more than 100,000 premenopausal women for more than two decades discovered that breastfeeding at levels that are in

accordance with the current recommendations may have an extra advantage of reducing the chance of early menopause.*
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Age at last childbirth was also positively and significantly correlated with menopausal age, which is in line with
a previous study.'”*” Our study revealed that among reproductive variables, there was a significant relationship between
the number of live births and the age at menopause, which is in line with previous studies.'®*'***> Similarly, we found
a negative association between a history of OCP use and menopausal age, which is comparable with several previous
studies.'®* In contrast to our findings, a recent systematic review and meta-analysis** and a recent cohort study* both
found that the use of OCP during the reproductive period was associated with later menopause. Similarly, a Polish study
found that women who had ever used OCP were more likely to experience menopause 0.7 years later than women who
had never used it.*> The mechanism by which both parity and oral contraceptives reduce the FSH level and thus delay
menopause might be one possible physiological explanation for this connection.

The evidence available in the literature on the connection between diet and the age of onset of menopause is
controversial. In Somalia, the main diet sources are carbohydrate-rich foods such as rice, spaghetti, bread, cereals,
potatoes, red meat, and canjeero. In spite of that fact, in the present study, we did not find any connection between
different kinds of dietary products and menopausal age, which is inconsistent with the findings of several previous
studies.'®2474% According to a recent systematic review and meta-analysis of 15 papers with 298,413 postmenopausal
women, an earlier age of onset of natural menopause was associated with increased consumption of yellow and green
vegetables, while high use of several dairy products, such as skimmed and low-fat milk, and low consumption of alcohol
were connected with a later onset of natural menopause.*’

Our study has certain limitations. First, we relied on self-reported information such as the onset of menopause, the age
of menarche, and the duration of breastfeeding, which can cause recall bias and in turn lead to miscategorization. Second,
the study was cross-sectional in design, so we cannot exactly establish a cause-and-effect relationship. Third, in contrast
to previous studies on this subject, the sample size is very small, so the findings cannot be generalized to the population
at large. Despite these limitations, this study is the first of its kind in Somalia to analyze the average age at onset of
menopause and its associated factors.

In Conclusion

We found that the age of natural menopause was lower than the findings reported by previous authors. We also found that
employment status, education, history of contraceptive use, BMI, age at first and last childbirth, and parity were
associated with age at natural menopause, suggesting that social, lifestyle, and reproductive factors may have an impact
on menopausal age. Additionally, in this study, we failed to find an association between dietary factors and age at natural
menopause.

Abbreviations
LMP, Last menstrual period; BMI, Body Mass Index; USA, United States of America; OCPs, Oral Contraceptive Pills.
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