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ABSTRACT
Background While secular trends in high- income countries 
show an increase in the mean age at menopause, it is unclear 
if there is a similar pattern in low- income and middle- income 
countries (LMICs), where women’s exposure to biological, 
environmental and lifestyle determinants of menopause may 
differ. Premature (before age 40 years) and early (ages 40–44 
years) menopause could have negative repercussions on later 
life health outcomes which in ageing societies could mean 
further stress on low- resource health systems. An evaluation 
of such trends in LMICs has been hampered by the suitability, 
quality and comparability of data from these countries.
Methods Using 302 standardised household surveys 
from 1986 to 2019, we estimate trends and CIs using 
bootstrapping in the prevalence of premature and 
early menopause in 76 LMICs. We also developed a 
summary measure of age at menopause for women who 
experience menopause before the age of 50 years based 
on demographic estimation methods that can be used to 
measure menopausal status in surveys with truncated 
data.
Results Trends indicate an increasing prevalence of 
early and premature menopause in LMICs, in particular 
in sub- Saharan Africa and South/Southeast Asia. These 
regions also see a suggested decline of the mean age at 
menopause with greater variation across continents.
Conclusions This study enables the analysis of 
menopause timing by exploiting data generally used for 
the study of fertility by methodologically allowing the 
use of truncated data. Findings show a clear increase 
in prevalence of premature and early menopause in 
the regions with the highest fertility with possible 
consequences for later life health. They also show a 
different trend compared with high- income regions, 
confirming a lack of generalisability and the importance 
of accounting for nutritional and health transitions at the 
local level. This study calls for further data and research on 
menopause on a global scale.

INTRODUCTION
Menopause is defined as the cessation of 
ovarian function leading to oestrogen defi-
ciency and is typically measured as the 
absence of menstruation for 12 consecutive 
months.1 Menopause usually occurs between 
the ages of 45 and 55 years and, with changes 

in nutrition and health experiences across 
the life- course which have led to an increase 
in life expectancies, it is increasingly now 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Timing of menopause is generally influenced by ge-
netic, biological, environmental and socio- economic 
factors.

 ⇒ So far, most of the evidence on secular trends in 
menopause (including early and premature) relates 
to high- income countries.

 ⇒ Premature (before age 40 years) and early (40–44 
years) menopause are linked to a higher risk of mor-
tality and neurological diseases among others.

 ⇒ In settings with higher fertility and higher burden of 
adverse reproductive outcomes, there is a need to 
understand levels and trends.

WHAT THIS STUDY ADDS
 ⇒ The study of menopause in low- income and middle- 
income countries (LMICs) is very timely due to the 
increasing demands women face on their mid- life 
and rapid ageing occurring.

 ⇒ This paper is the first to assess secular levels and 
trends of premature and early menopause across a 
wide range of LMICs.

 ⇒ In addition, it is the first to use the whole of the 
Demographic and Health Surveys (n=302) to esti-
mate levels of potential timing of menopause using 
a demographic tool useful for data which are trun-
cated at the age of 49 years.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Beyond the data and methodological novelty which 
will make a breakthrough for future analyses of 
menopause in low- resource countries, this study is 
particularly important as the potential negative im-
pact of early menopause on women’s physical and 
mental health could be potentially more significant 
in low- resource countries.

 ⇒ By highlighting the increase of prevalence in early 
menopause in low- resource settings, we call for 
further research on the potential impact this could 
have later in life and eventually on health systems in 
low- resource countries.

 ⇒ The ramifications of the results cut across public 
health, health policy, social epidemiology and de-
mography as well as primary healthcare studies.
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a mid- life stage. Understanding the timing and mecha-
nisms of the age of menopause is important, as both early 
and late menopause have potential impacts on several 
health outcomes.2–4

The aim of this paper is to assess trends in the preva-
lence of premature and early menopause, as well as trends 
in mean age at menopause, for women aged 49 years 
and below in low- income and middle- income countries 
(LMICs) and to look at patterns across time, regions and 
countries.5 Using standardised, cross- country underused 
measures with techniques derived from demographic 
methods, we also calculate the truncated singulate mean 
age at menopause (SMAM)6 before the age of 50 years 
across 302 datasets. Because the datasets we use preclude 
measuring absolute mean age at menopause as they do 
not interview women after age 49 years, we look at trends 
in the SMAM which allows for analysis of truncated data 
across time and place.

Historically, since the sixth century AD, age at meno-
pause has been consistently reported at around 50 or 51 
years, or generally end of 40s beginning of 50s, with the 
suggestion that there are few factors that influence its 
timing.7 More recent estimates, largely from high- income 
countries (HICs), extend the range of average age at 
menopause from 47 to 53 years.8 9 Premature (before the 
age of 40 years) and early (between 40 and 44 years, i.e. 
before age 45) menopause are usually estimated to occur 
in approximately 1%–9% and 5%–9% of women, respec-
tively,10 again with estimates mostly derived from samples 
from HICs. However, in- depth studies have shown that 
both early and premature menopause patterns vary 
greatly by factors such as ethnicity, place of birth and 
education level,11–13 potentially pointing to a role for 
socio- economic, environmental and cultural influences 
in the timing of menopause. These context- dependent 
factors can make generalisations across time and place—
including from HICs to LMICs—challenging.

Research from Europe and the USA shows secular 
trends of delayed age at menopause.14 15 Improved nutri-
tion, changing lifestyles (eg, smoking), genetics and 
parity are all factors associated with changes in the timing 
of menopause.14 While several studies have explored the 
secular trend in menopausal age, these are limited to 
HICs16 17 and often only related to white women despite 
the evidence of clear differentials across ethnic groups 
where data are available. So far, there has been no study 
that systematically evaluates secular trends in menopause, 
as well as trends in premature and early menopause, in 
LMICs. Reasons for this gap are multifactorial but can 
be tied to a historical emphasis on prevention of unin-
tended pregnancies in higher fertility settings, with little 
regard to postreproductive health of women.18 Addition-
ally, menopause is a challenging outcome to measure 
in surveys, as it does not occur as one single event (eg, 
unlike menarche), and menstruation can come and go 
for a period of up to 10 years.

For the few studies reporting timings of menopause 
in LMICs, the evidence is split. On one hand, scant 

evidence for LMICs suggests a younger average age of 
onset compared with HICs,19 with likely cross- regional 
variation ranging from the late 40s in LMICs to early 
50s in HICs.20 Reports of earlier age at menopause in 
LMICs are common both in studies conducted in small- 
scale societies and among less isolated populations,21 for 
example, in the Agta Negrito in the Philippines (mean=44 
years22) and in India and Pakistan (range=44–48 years, 
median=47 years23–25). On the other hand, there is also 
evidence of countries reporting estimated average ages 
well within HICs levels, such as a study of seven Southeast 
Asian countries (not all LMICs) that estimated a median 
age at menopause at 51.09 years.26 Another study looking 
at international variability in timing of reproductive 
events27 found median ages at menopause at 49–52 years. 
Reports of later ages at menopause compared with HICs 
are unusual, although one study reported a mean age of 
53.16 years in Turkey.28 Differentials in trends also show 
a mixed picture. A study in Latin America showed that 
women with lower incomes and lower education levels 
generally reported an earlier onset of menopause.29 
Whereas, a more recent study in Indonesia using Demo-
graphic and Health Surveys (DHS) data showed a higher 
prevalence of early and premature menopause among 
higher educated and urban women.30

Premature and early menopause are commonly associ-
ated with higher levels of smoking, obesity, childlessness 
and malnutrition.10 As some of these factors have been 
increasing in recent decades, it is unclear whether these 
secular changes relate to a delayed age at menopause and 
levels of premature and early menopause. This is particu-
larly important in LMICs where the epidemiological and 
nutritional transitions have been occurring at different 
paces. However, causes of premature and early meno-
pause remain elusive and inconsistent across studies. 
While there is evidence in some studies of early menarche 
being linked to early menopause, this is not replicated 
in other settings.15 31 Early life circumstances, genetics, 
ethnicity and socio- economic status have all been linked 
with menopause timing.10 Nutrition above all has been 
at the centre of changes, with a strong influence of the 
transitions to healthier diet first (delayed menopause) 
and then diets in saturated fats (early menopause). Envi-
ronmental studies also show that exposure to endocrine 
disruptors in the form of air and water pollution is also 
increasing, with a negative impact on ovarian function, 
which could accelerate the timing of natural meno-
pause.32 Fertility has been found to have mixed results 
with European studies showing higher fertility leading 
to delayed age at menopause and no effect in other 
regions.10 Even in HICs where we have seen a delay in the 
mean age at menopause, the association with the preva-
lence of early and premature menopause is still not clear. 
Overall, the evidence shows us that inferences cannot be 
made about trends. Given the overall lack of evidence on 
the impact of premature and early menopause mainly in 
low- income settings, there is a need to provide clearer 
evidence on patterns and trends.
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Studying premature and early menopause is important 
as they are linked to an increase in cardiovascular 
diseases and hypertension.33 They may also confer an 
increased risk of overall mortality, neurological diseases, 
psychiatric diseases and osteoporosis among others.5 In 
LMICs, compared with HICs, women reaching mid- life 
can expect to have started childbearing earlier, to have 
a higher fertility, a higher number of pregnancies that 
have resulted in either miscarriage, abortion or stillbirths 
(and more pregnancies resulting in infant deaths) and 
less access to healthcare.18 These reproductive features 
could also have implications for the timing of menopause 
and later life health.8 In already stretched health and 
social care systems, the impact of an increasing ageing 
population of women with further health issues could 
prove challenging. Mapping the timing of menopause 
in LMICs is particularly crucial at this stage as, due to a 
growing ageing population and longer life expectancies, 
women in these regions will spend a significant portion 
of their lives in postmenopause.34

METHODS
We analysed data from all available (n=302) standard 
household surveys from the DHS programme from the 
years 1985 to 2019, with 76 LMICs represented. The 
DHS are nationally representative household surveys 
that collect standardised information on key population 
and health indicators. Historically, DHS have provided a 
wealth of data on women’s reproductive health in LMICs 
but have seldom been used to monitor trends in meno-
pausal status despite the inclusion of a question on the 
time since last menstrual period being asked since the 
first round in the 1980s. Although DHS data are limited 
to women aged 15–49 years (hence often premeno-
pausal), there is a need to think more creatively about 
the way we can explore and meaningfully use this stand-
ardised multicountry data that have been collected over 
several decades.

Since the first round of surveys in the 1980s, women 
aged 15–49 years have been asked the following question: 
“When did your last menstrual period start?”. Ten of the 
surveys included in our study also included a separate 
measure of hysterectomy, but to ensure standardisation 
across surveys, we did not run a separate analysis without 

women who had a hysterectomy. We excluded datasets 
which were special data collection efforts and for which 
the sampling frame and the questionnaire deviated from 
the standard one. While retrospective recall bias from 
the respondent on her last menstruation is possible, the 
manner in which the question was asked and the distri-
butions across time and countries show the data to be of 
good quality. Furthermore, a strength of these data is that 
they rely on reporting of date of last menstrual period 
rather than on perceptions of menopause.

The DHS programme identifies a woman as menopausal 
if they are not pregnant, not postpartum amenorrhoeic 
and have not had a period in the 6 months preceding the 
survey; women are also considered to be menopausal if 
they self- report they are in menopause or had a hyster-
ectomy on the question related to current contraceptive 
use (https://dhsprogram.com/data/ Guide-to-DHS-Sta-
tistics/Menopause.htm). We used a modification of 
this definition by extending the 6- month period to 12 
months to align with clinical and epidemiological defi-
nitions of menopause and to avoid misclassifying women 
who are not menopausal yet. Twelve months is also the 
most commonly used definition in other surveys35. (An 
informal conversation with DHS staff highlighted how 
the 12 months was not settled until the mid- 1990s and 
given the DHS had started collecting data since the 
1980s to insure comparability they chose not to modify 
the definition.). We have therefore manually coded all 
302 surveys calculating the age at menopause based on 
the age of the respondent at the interview and the time 
of the last reported menstrual period. We compared the 
distribution of women using the 6- month DHS definition 
vs the 12- month DHS definition and we found no major 
inconsistencies.

After menopausal women were identified, we esti-
mated the prevalence of premature and early meno-
pause, which captures the left tail of the menopause 
age distribution. We defined premature menopause 
as the percentage of women who were menopausal 
among those aged 30–39 years and early menopause as 
the percentage of women who were menopausal among 
those aged 40–44 years. For these calculations, all 
women in each age group, regardless of parity, sexual 
activity or contraceptive use status, were included in 

Table 1 Mean menopause values and bootstrapped CIs by world region (DHS 1985–2019)

Premature (%) Early (%) SMAM (years)

Mean SE 95% CI Mean SE 95% CI Mean SE 95% CI

Central Asia 1.2 0.1 1.0 to 1.4 1.6 0.1 1.49 to 1.76 45.3 0.3 44.8 to 45.8

Latin America and Caribbean 1.5 0.3 1.0 to 2.0 1.9 0.3 1.3 to 2.4 44.4 0.1 44.2 to 44.6

North Africa/West Asia/Europe 0.1 0.2 −0.4 to 0.5 1.4 0.7 −0.6 to 3.4 44.7 0.3 44.1 to 45.3

South and Southeast Asia 2.7 0.4 1.8 to 3.5 4.5 0.8 2.9 to 6.1 43.7 0.1 43.0 to 44.0

Sub- Saharan Africa 0.9 0.2 0.6 to 1.3 2.4 0.3 1.7 to 3.0 44.1 0.1 44.0 to 44.3

95% CI, 95% Confidence Interval; DHS, Demographic and Health Surveys; SE, Standard Error; SMAM, Singulate Mean Age at Menopause.
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the denominator. Including women who are still using 
contraception, in particular hormonal long acting 
which could potentially stop menstruation, could over-
estimate the number of menopausal women, as contra-
ceptive use has been increasing over this time period 
throughout all the countries considered. However, this 
would affect both numerator and denominator. For this 
reason, we ran a robustness check keeping women using 
contraception in the sample for comparative purposes 
and also ran a separate sensitivity analysis for a subsa-
mple of countries where we excluded individuals using 

contraception. The results showed no significant differ-
ence in estimated trends. In addition, when we exam-
ined the correlation of contraceptive prevalence rates 
and prevalence of early and premature menopause, we 
found no to low positive correlations.

In addition to calculating the prevalence of early and 
premature menopause, we developed a novel summary 
measure of age at menopause based on the ages of 
women in the survey (aged 15–49 years). DHS only inter-
views women aged 15–49 years and will therefore not 
capture those whose menopause begins after this age. 

Figure 1 Global trends in early and premature menopause prevalence by survey period (DHS 1985–2019), with bootstrapped 
CIs. DHS, Demographic and Health Surveys.

Figure 2 Regional trends in prevalence of premature and early menopause (DHS 1985–2019). DHS, Demographic and Health 
Surveys.
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We overcome this by calculating a truncated singulate 
mean age at menopause (SMAM). This measure is based 
on a demographic method that is used to calculate the 
singulate mean age at marriage,6 a synthetic population- 
level measure that estimates the average age at marriage 
derived from the proportion of single persons in succes-
sive age groups. Here, we treat marriage like menopause, 
because menopause only occurs once and can be treated 
as an absorbing state, just like ‘ever marriage’.

We therefore calculated the SMAM as:

 
A = 15 +

45−49∑
a=15−19

Fa ∗ 5
  

(1)

where  Fa   is the proportion of women who have not gone 
through menopause at age a. We then have the propor-
tion of women who have not undergone menopause by 
age 50 years.

 B = F45−49  (2)
And estimate the proportion of those who are postmeno-
pausal as:
 C = 1 − B   (3)
The calculation of the number of person- years lived by 
the proportion of non- menopausal women is denoted as 
D
 D = 50 × B   (4)
The SMAM is then calculated as:

 SMAM =
(
A − D

)
/C   (5)

In absence of data for older women, the resulting metric 
gives us a useful summary statistic for the observed distri-
bution. We further tested the robustness of the distribu-
tion by conducting correlations with the prevalence of 
premature and early menopause for each survey. The 
correlation coefficients were −0.87 (p<0.001) and −0.71 

(p<0.001) for premature and early menopause, respec-
tively, demonstrating an excellent fit of the SMAM with 
these standard menopause measures.

Using survey- specific estimates of the prevalence of early 
and premature menopause, as well as the SMAM, we estimate 
global, regional and country- specific levels and trends. We 
also estimate bootstrapped confidence intervals (CIs) for all 
values using STATA V.17 which allows calculation of CIs for 
mean values across subcategories (eg, region, time) drawing 
on subsamples within the dataset.36 The advantage of boot-
strapping is that it allows a straightforward way to derive the 
estimates of standard errors (SEs) and CIs when the sample 
is not random and it is not feasible to calculate standard CIs. 
The regional averages included all values for each 5 years. 
We also present the marginal error effects to show the width 
of the CIs, which allows a more meaningful interpretation of 
the results.

Patient and public involvement
The study did not involve patients. The data come solely 
from demographic household surveys (DHS) collected 
by the United States Agency for International Develop-
ment (https://dhsprogram.com/).

RESULTS
Due to demographic similarities and the small number 
of surveys collected in some areas, we combined coun-
tries into the following five regions: Central Asia; Latin 
America and the Caribbean; North Africa/West Asia/
Europe; South and Southeast Asia; and Sub- Saharan 
Africa (table 1) (the list of countries is reported in the 
online supplemental appendix tables A1 and A2). We 
show both actual trends as well as the marginal effects 

Figure 3 Predicted global trends in singulate mean age at menopause (SMAM) by survey period (DHS 1985–2019), with 
bootstrapped CIs. DHS, Demographic and Health Surveys.
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from the bootstrapped regression. The marginal effect 
communicates the rate at which y changes at a given point 
in covariate space, with respect to one covariate dimen-
sion and holding all covariate values constant. We believe 
that by simply showing the slope value at any point in the 
period of observation, we get a clearer idea of the esti-
mated overall trends.

The data in table 1 show that premature and early 
menopause levels are highest in South/Southeast Asia 
(2.7% and 4.5%, respectively). These values are far ahead 
of other regions, where the next highest premature meno-
pause prevalence is reported in Latin America and the 
Caribbean at 1.5%, and the next highest early menopause 
prevalence in sub- Saharan Africa at 2.4%. The lowest 
prevalences were in North Africa/West Asia/Europe 
(0.1% for premature and 1.4% for early menopause). 
At the national level, there is further variation in prema-
ture menopause prevalence, with values varying between 
0% (Papua New Guinea) and 8.7% (South Africa). The 
variation is even greater for early menopause prevalence, 
which ranges between 0.7% in Gabon and 10.5% in 
Ethiopia (online supplemental tables A1 and A2). The 
single- year point data also show a considerable number 
of countries (16 out of 76 countries) with a prevalence of 
early menopause above 10% (data available on request). 
Despite the relatively high values in a few instances, both 
the premature and early menopause values fit within the 
ranges seen in the literature but suggest a higher preva-
lence than average for early menopause in particular.10 
Overall, we do not see a pattern of either high or low 
premature/early menopause by geographical or develop-
mental region with countries consistently reporting high 
(eg, Indonesia) or low (eg, Jordan) values across time 
showing consistency in the estimates.

Figure 1 illustrates overall trends whereas figure 2 
shows the actual underlying data including outliers. 
When looking at trends across time through predictions 
of the means and bootstrapped 95% CIs (figure 1), we see 
a stalling of early menopause prevalence and an increase 
in the prevalence of premature menopause over time, 
suggesting a move towards earlier ages of onset. Trends 
within regions across time show a slight increase in South 
and Southeast Asia and Latin America and the Carib-
bean, stalling for Central Asia and sub- Saharan Africa, 
and a decline for early menopause in North Africa/West 
Asia/Europe (figure 2) more in line with the literature 
on HICs.14 In the case of the Asian region, the outliers 
across time represent Indonesia with consistently higher 
than regional average values, as well as Myanmar. In sub- 
Saharan Africa, a few countries (South Africa, Ghana and 
Mozambique) represented the outliers and dissonance 
with trend values.

Globally, SMAM shows a general decline with a tempo-
rary increase in the 1990–2004 period (figure 3). The 
SMAM varies by region (figure 4). In general, the highest 
mean age is reported in Central Asia (45.3 years) and the 
lowest in South and Southeast Asia (43.7 years) (table 1). 
Trends show a mild significant decline everywhere aside 
from North Africa/West Asia/Europe (which shows an 
increase) (figure 4), in line with the results on early and 
premature menopause trends (figure 2).

DISCUSSION
Our findings suggest that levels of menopause have not 
been stable across the last three decades and patterns 
vary across world regions. Among LMIC regions, there 
is a slight increase in early and premature menopause 

Figure 4 Regional trends in singulate mean age at menopause (SMAM) (DHS 1985–2019). DHS, Demographic and Health 
Surveys.
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prevalence and possibly an overall decline in the mean 
age at menopause, with the exception of North Africa/
West Asia/Europe. While secular data from HICs might 
have led us to expect the same trends in LMICs, this 
study's observed secular trends indicate a different direc-
tion. Nutrition transitions, trends in age at first birth, 
as well as timing of puberty could all have a role in the 
trends we observe here. As pathways to menopause are 
influenced by epidemiological and socio- economic 
factors as well as biological differences, we might be 
witnessing a potential faster pace of ageing due to a 
higher burden of ill health and more reproductive life 
events for both high and low socio- economic groups in 
LMICs.15 18 Increasing prevalence of early menopause 
has already been identified in Iran37 (low socio- economic 
status) and Indonesia30 (high socio- economic status). A 
possible explanation for stalling or increasing trends in 
the prevalence of early and premature menopause in 
some regions could be, as shown in previous research, 
that urban and more educated women are more likely 
to experience early and premature menopause.30 This 
is happening at the same time as women of low socio- 
economic groups seeing a rise as well. However, further 
research is needed to understand how sociodemographic 
and epidemiological transitions might work differently in 
their impact on menopause across regions.30

We are not able to fully relate our findings with 
previous studies in LMICs beyond the few we mention 
due to the lack of research and data in the field. So far, 
we show different regional trends in line with what is 
available. There is also a discordant direction compared 
with the trends in the Global North,14 which could be 
mainly due to differences in nutritional status and health 
conditions. The declining trends in premature and early 
menopause as well as the relatively lower levels in North 
Africa/Europe region are in line with the results in HICs 
showing consistency of trends. The increase in preva-
lence of early menopause mainly in Asia and sub- Saharan 
Africa could be a significant shift of reproductive periods 
mainly in light of declining age at menarche.38 The 
trends are not as clear for the SMAM but there is still 
a significant declining trend in Asia and Latin America 
with an increase in North Africa/Europe. The next stage 
of research needs to focus on the determinants of the 
timing of menopause. Variations by residence, ethnicity 
and socio- economic differential would be a first starting 
point.

This study comes with limitations which start from the 
availability of data only up to the age 50 years, which we 
partially overcome with the use of the SMAM. Recall 
could be an issue which would need to be further tested. 
However, our initial checks did not show major inconsis-
tencies beyond those reported.

In addition to some of the limitations in the calcu-
lations, as discussed by Flint,14 data from surveys are 
affected by definitions of who is included in the numer-
ator which restrict the criteria for inclusion and the 
sample being used. Menopause is variably defined, and 

the timing of data collection differs greatly across studies, 
which are often limited to single countries (eg, Finland, 
Taiwan, the USA39 40). This piecemeal approach in single 
countries, as well as lack of standardised data, has limited 
thus far our understanding of secular and global trends. 
The way forward would be a more systematic form of data 
collection such as a register or data collating exercise 
through GP offices or health workers which collects data 
at national level that is comparable across time and space. 
This is, however, a real challenge in low- resource settings, 
so we need to make the most of the precious available 
data, such as the DHS, and attempt to create a standard 
and international definition14 (eg, use 12 months rather 
than 6 months from last menstrual period). Ultimately, 
given the expansion of the reproductive period, we could 
aim to push the age of the interviews in the DHS to the 
age of 55 years. We also call for more qualitative studies 
around the recall and cognitive interviewing on the age 
at last period in large surveys. The information is often 
discarded as of low value but as this study showed, a very 
simple question could go a long way towards the study of 
menopause on a comparative large scale.

This study calls for more research in this field, espe-
cially in LMICs where we need a greater understanding 
of menopause trends and their implications. The mental 
and physical consequences of early and premature meno-
pause could be significant in settings where fertility is 
part of cultural acceptance. There is a need to converge 
epidemiological, biological and social sciences in iden-
tifying the linkages between reproductive histories, 
menopause timing and socio- economic/bio- economic/
economic differentials. Future studies could look at 
both macro and micro differentials trying to link struc-
tural (eg, level of development, health systems/health 
expenditure) as well as individual factors (eg, timing of 
menarche). Above all, with an increasing availability of 
biometrics (eg, weight and height) and biomarkers (eg, 
blood levels, grip strength), we need to link cohort infor-
mation to timings of menopause to better understand 
the mechanisms at play.

Acknowledgements We would like to thank the LSE Department of International 
Development RIIF fund for the support, Sally Simmons for the help with the 
datasets and Dr Laura Sochas for her comments on an earlier draft of this paper.

Contributors TL conceived the study, run the methodology, wrote the first draft, 
finalised the paper and obtained the funding. LB contributed to the analysis, the 
drafting, the preparation of the data and calculation of the indices. AG conceived 
the SMAM and contributed to the analysis, drafting and finalisation of the paper. 
TL is the guarantor and accepts full responsibility for the finished work and 
the conduct of the study, had access to the data, and controlled the decision to 
publish.

Funding The research in this study was funded through the Department of 
International Development, LSE RIIF seed funds.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

 on June 21, 2023 by guest. P
rotected by copyright.

http://gh.bm
j.com

/
B

M
J G

lob H
ealth: first published as 10.1136/bm

jgh-2023-012312 on 12 June 2023. D
ow

nloaded from
 

http://gh.bmj.com/


8 Leone T, et al. BMJ Glob Health 2023;8:e012312. doi:10.1136/bmjgh-2023-012312

BMJ Global Health

Data availability statement Data may be obtained from a third party and are not 
publicly available. All data are available upon request from the DHS macro website.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Tiziana Leone http://orcid.org/0000-0001-9671-5382
Laura Brown http://orcid.org/0000-0003-0717-5105
Alison Gemmill http://orcid.org/0000-0001-5879-9730

REFERENCES
 1 Schoenaker DAJM, Jackson CA, Rowlands JV, et al. Socioeconomic 

position, Lifestyle factors and age at natural Menopause: a 
systematic review and meta- analyses of studies across six 
continents. Int J Epidemiol 2014;43:1542–62. 

 2 Cooper R, Mishra G, Clennell S, et al. Menopausal status and 
physical performance in Midlife: findings from a British birth cohort 
study. Menopause 2008;15:1079–85. 

 3 da Câmara SMA, Zunzunegui MV, Pirkle C, et al. Menopausal 
status and physical performance in middle aged women: A cross- 
sectional community- based study in northeast Brazil. PLOS ONE 
2015;10:e0119480. 

 4 Kurina LM, Gulati M, Everson- Rose SA, et al. The effect of 
Menopause on grip and pinch strength: results from the Chicago, 
Illinois, site of the study of women’s health across the nation. Am J 
Epidemiol 2004;160:484–91. 

 5 Shuster LT, Rhodes DJ, Gostout BS, et al. Premature Menopause 
or early Menopause: long- term health consequences. Maturitas 
2010;65:161–6. 

 6 Hajnal J. Age at marriage and proportions marrying. Population 
Studies 1953;7:111–36. 

 7 Brincat M, Studd JW. Menopause--a multi system disease. Baillieres 
Clin Obstet Gynaecol 1988;2:289–316. 

 8 Mishra GD, Pandeya N, Dobson AJ, et al. n.d. Early menarche, 
Nulliparity and the risk for premature and early natural Menopause. 
Hum Reprod 

 9 InterLACE Study Team. Interlace study team. variations in 
reproductive events across life: a pooled analysis of data from 505 
147 women across 10 countries. Hum Reprod 2019;34:881–93. 

 10 Choe SA, Sung J. Trends of premature and early Menopause: 
a comparative study of the US national health and nutrition 
examination survey and the Korea national health and nutrition 
examination survey. J Korean Med Sci 2020;35:e97. 

 11 Luborsky JL, Meyer P, Sowers MF, et al. Premature Menopause in 
a multi- ethnic population study of the Menopause transition. Hum 
Reprod 2003;18:199–206. 

 12 Pérez- Alcalá I, Sievert LL, Obermeyer CM, et al. Cross cultural 
analysis of factors associated with age at natural Menopause among 
Latin- American immigrants to Madrid and their Spanish neighbors. 
Am J Hum Biol 2013;25:780–8. 

 13 Gold EB, Crawford SL, Avis NE, et al. Factors related to age at 
natural Menopause: longitudinal analyses from SWAN. Am J 
Epidemiol 2013;178:70–83. 

 14 Flint MP. Secular trends in Menopause age. J Psychosom Obstet 
Gynaecol 1997;18:65–72. 

 15 Forman MR, Mangini LD, Thelus- Jean R, et al. Life- course origins 
of the ages at menarche and Menopause. Adolesc Health Med Ther 
2013;4:1–21. 

 16 Dratva J, Gómez Real F, Schindler C, et al. Is age at Menopause 
increasing across Europe? results on age at Menopause and 
determinants from two population- based studies. Menopause 
2009;16:385–94. 

 17 McKinlay SM. The normal Menopause transition: an overview. 
Maturitas 1996;23:137–45. 

 18 Leone T. Women’s mid- life health in low and middle income 
countries: A comparative analysis of the timing and speed of health 
deterioration in six countries. SSM Popul Health 2019;7:100341. 

 19 Singh A, Kaur S, Walia I. A historical perspective on Menopause 
and menopausal age. Bull Indian Inst Hist Med Hyderabad 
2002;32:121–35.

 20 Hill K. The demography of Menopause. Maturitas 1996;23:113–27. 
 21 Velez MP, Rosendaal N, Alvarado B, et al. Age at natural Menopause 

and physical function in older women from Albania. Maturitas 
2019;122:22–30.

 22 Goodman MJ, Estioko- Griffin A, Griffin PB, et al. Menarche, 
pregnancy, birth spacing and Menopause among the Agta women 
Foragers of Cagayan province, Luzon, the Philippines. Ann Hum Biol 
1985;12:169–77. 

 23 Hunter MS, Gupta P, Papitsch- Clark A, et al. Mid- aged health 
in women from the Indian subcontinent (MAHWIS): a further 
quantitative and qualitative investigation of experience of 
Menopause in UK Asian women, compared to UK Caucasian women 
and women living in Delhi. Climacteric 2009;12:26–37. 

 24 Kriplani A, Banerjee K. An overview of age of onset of Menopause in 
northern India. Maturitas 2005;52:199–204. 

 25 Baig LA, Karim SA. Age at Menopause, and knowledge of and 
attitudes to Menopause, of women in Karachi, Pakistan. J Br 
Menopause Soc 2006;12:71–4. 

 26 Boulet MJ, Oddens BJ, Lehert P, et al. Climacteric and Menopause 
in seven South- East Asian countries. Maturitas 1994;19:157–76. 

 27 Morabia A, Costanza MC, World Health Organization Collaborative 
Study of Neoplasia and Steroid Contraceptives. International 
variability in ages at menarche, first Livebirth, and Menopause. 
American Journal of Epidemiology 1998;148:1195–205. 

 28 Kaufert PA. The social and cultural context of Menopause. Maturitas 
1996;23:169–80. 

 29 Castelo- Branco C, Blümel JE, Chedraui P, et al. Age at Menopause 
in Latin America. Menopause 2006;13:706–12. 

 30 Dewi VK, Kirana R, Utama RD, et al. Association of socio- economic 
and demographic factors with Indonesian women’s premature 
Menopause: analysis of the demographic and health surveys 
program (DHS) of 2017. SEM 2021;15:53–7. 

 31 Mishra GD, Cooper R, Tom SE, et al. Early life circumstances and 
their impact on menarche and Menopause. Womens Health (Lond 
Engl) 2009;5:175–90. 

 32 Wang D, Wang M, Cheng N, et al. Sulfur dioxide exposure and other 
factors affecting age at natural Menopause in the Jinchuan cohort. 
Climacteric 2015;18:722–32. 

 33 Anagnostis P, Theocharis P, Lallas K, et al. Early Menopause is 
associated with increased risk of arterial hypertension: A systematic 
review and meta- analysis. Maturitas 2020;135:74–9. 

 34 Tom SE, Mishra GD. A life course approach to reproductive aging. 
In: Current Topics in Menopause. 2013: 3–19. 

 35 WHO. Research on the menopause in the 1990s: report of a WHO 
scientific group. Geneva: World Health Organization, 1996.

 36 StataCorp. Stata: release 17. statistical software. College Station, 
TX,

 37 Parsaeian M, Pouraram H, Djazayery A, et al. An explanation for 
variation in age at Menopause in developing countries based on the 
second national integrated Micronutrient survey in Iran. Arch Iran 
Med 2017;20:361–7.

 38 Leone T, Brown LJ. Timing and determinants of age at menarche 
in low- income and middle- income countries. BMJ Glob Health 
2020;5:e003689. 

 39 Pakarinen M, Raitanen J, Kaaja R, et al. Secular trend in the 
menopausal age in Finland 1997–2007 and correlation with 
socioeconomic, reproductive and Lifestyle factors. Maturitas 
2010;66:417–22. 

 40 Shen T- Y, Chen H- J, Pan W- H, et al. Secular trends and associated 
factors of age at natural Menopause in Taiwanese women. 
Menopause 2019;26:499–505. 

 on June 21, 2023 by guest. P
rotected by copyright.

http://gh.bm
j.com

/
B

M
J G

lob H
ealth: first published as 10.1136/bm

jgh-2023-012312 on 12 June 2023. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9671-5382
http://orcid.org/0000-0003-0717-5105
http://orcid.org/0000-0001-5879-9730
http://dx.doi.org/10.1093/ije/dyu094
http://dx.doi.org/10.1097/gme.0b013e31816f63a3
http://dx.doi.org/10.1371/journal.pone.0119480
http://dx.doi.org/10.1093/aje/kwh244
http://dx.doi.org/10.1093/aje/kwh244
http://dx.doi.org/10.1016/j.maturitas.2009.08.003
http://dx.doi.org/10.1080/00324728.1953.10415299
http://dx.doi.org/10.1080/00324728.1953.10415299
http://dx.doi.org/10.1016/s0950-3552(88)80006-3
http://dx.doi.org/10.1016/s0950-3552(88)80006-3
http://dx.doi.org/10.1093/humrep/dew350
http://dx.doi.org/10.1093/humrep/dez015
http://dx.doi.org/10.3346/jkms.2020.35.e97
http://dx.doi.org/10.1093/humrep/deg005
http://dx.doi.org/10.1093/humrep/deg005
http://dx.doi.org/10.1002/ajhb.22447
http://dx.doi.org/10.1093/aje/kws421
http://dx.doi.org/10.1093/aje/kws421
http://dx.doi.org/10.3109/01674829709085571
http://dx.doi.org/10.3109/01674829709085571
http://dx.doi.org/10.2147/AHMT.S15946
http://dx.doi.org/10.1097/gme.0b013e31818aefef
http://dx.doi.org/10.1016/0378-5122(95)00985-x
http://dx.doi.org/10.1016/j.ssmph.2018.100341
http://dx.doi.org/15981376
http://dx.doi.org/10.1016/0378-5122(95)00968-x
http://dx.doi.org/10.1080/03014468500007661
http://dx.doi.org/10.1080/13697130802556304
http://dx.doi.org/10.1016/j.maturitas.2005.02.001
http://dx.doi.org/10.1258/136218006777525721
http://dx.doi.org/10.1258/136218006777525721
http://dx.doi.org/10.1016/0378-5122(94)90068-X
http://dx.doi.org/10.1093/oxfordjournals.aje.a009609
http://dx.doi.org/10.1016/0378-5122(95)00972-8
http://dx.doi.org/10.1097/01.gme.0000227338.73738.2d
http://dx.doi.org/10.31901/24566772.2021/15.1-2.627
http://dx.doi.org/10.2217/17455057.5.2.175
http://dx.doi.org/10.2217/17455057.5.2.175
http://dx.doi.org/10.3109/13697137.2015.1015514
http://dx.doi.org/10.1016/j.maturitas.2020.03.006
http://dx.doi.org/10.2174/97816080545341130101
http://dx.doi.org/28646845
http://dx.doi.org/28646845
http://dx.doi.org/10.1136/bmjgh-2020-003689
http://dx.doi.org/10.1016/j.maturitas.2010.04.005
http://dx.doi.org/10.1097/GME.0000000000001307
http://gh.bmj.com/

	Secular trends in premature and early menopause in low-­income and middle-­income countries
	Abstract
	Introduction﻿﻿
	Methods
	Patient and public involvement

	Results
	Discussion
	References


