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The national project “Demography” implemented in the Russian 
Federation since 2019 regards female reproductive health as 
one of the top priorities.

According to WHO, female reproductive health implies the 
ability to conceive and bear a child in the absence of sexually 
transmitted diseases and with access to the means of family 
planning, ensured safety and security of pregnancy and 
childbirth, and health maintenance for both the mother and the 
child. Female reproductive health depends on socio-economic, 
environmental, hygiene, cultural, and lifestyle factors [1].

Migration processes reflect the economic situation, which is 
a staple point for the new economic theory of migration. Recent 
changes in the migration policy of the Russian Federation have 
been associated with the increase in external and internal 
migration flows recorded by the Federal State Statistics Service [2].

The global increase in the rates of migration has primary 
impact on women’s and children’s health. In this context, 
protecting the reproductive health of adolescent girls is 
absolutely essential [3–5].

The age at menarche is considered a sensitive indicator 
reflecting the impacts of adverse factors (economic, social, 
etc.) on girls’ health [6]. For instance, relocation to another part 
of the country may affect physical development, physiological 
rhythms, and ultimately the establishment of menstrual 
function [7].

A recent study focused on female immigrants in Moscow 
Region demonstrates that “migration” and “adaptation” are 
largely interconnected: changing the place of residence 
requires adaptation to new conditions and integration into new 
environments [8].
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Проблемы миграции приобретают масштабное значение во всем мире оказывают влияние прежде всего на здоровье женщин и детей. Целью 

исследования было установить влияние фактора миграции на становление менструальной функции у девочек. С помощью анкетирования в период с 
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возраста наступления менархе у москвичек и сопоставим с данными, полученными в разных частях света. 
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Fig. 1. Menarcheal age distributions for the two groups of the study
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For Moscow Region, protection of the reproductive health 
of female migrants is especially relevant: according to official 
statistics, every seventh child in this region is born to a non-
permanent female resident, i.e. interregional or international 
migrant [9].

This study aimed to evaluate the influence of migration 
factor on the establishment of menstrual function in girls.

METHODS

The study enrolled 1,222 female students of Moscow 
universities undergraduate year 1–2, born in 1995–2000, 
of diverse ethnicity. The data were collected in 2015–2020 by 
questionnaire method. The participants were aged 19.4 ± 0.3 
years. The main group consisted of 322 students classified as 
internal or external migrants; the number of observations was 
determined as guaranteeing 95% reliability of the results based 
on the established guidelines by K. A. Otdelnova [10]. In terms 
of ethnicity, the main group was diverse and encompassed 
immigrants from North Caucasus and Central Asia (external 
migrants), as well as Russian citizens — Chechens, Ingushs, 
Dagestanis, Ossetians, Adygs, and other (internal migrants). 
In accordance with the UN’s International Migration Statistics 
Practical Guide for the Countries of Eastern Europe and Central 
Asia, all of them were classified as long-term migrants because 
their stay in Moscow lasted 1 year or longer [11]. The comparison 
group consisted of 900 students of local origin (Muscovites). 
The inclusion criteria were as follows: beginning of menstrual 
function during stay in Moscow; compliance with sex and age 
requirements; studying at a university in Moscow; health group 
I–II; conventional lifestyle with regard to nutrition, physical activity, 
etc.; correct completion of the questionnaire. The exclusion 
criteria were as follows: the lack of informed consent for the 
study; onset of menstrual function before moving to Moscow; 
non-compliance with sex and age requirements; staying in other 
regions; studying in other educational institutions; health group 
III; non-conventional lifestyles including addictions; incorrect 
completion of the questionnaire. The data were formalized as 
the “Database for the study of menstrual function in adolescent 
girls (born in 1995–2000)”, registration certificate 2020622018 
of October 23, 2020.

Statistical processing was carried out using Statistica 10.0 
package (StatSoft; USA). Compliance of variables to the law of 
normal distribution was verified at the initial stage of the analysis. 
The descriptive statistics used means (М), standard deviations 

(σ), and Student’s t-test for between-the-group comparison; 
the differences were considered significant at р ≤ 0.05.

RESULTS

Mean age at menarche constituted 151.35 ± 1.20 months 
(12.5 years) in migrants and 150.88 ± 1.06 months (12.5 years) 
in Muscovites (p > 0.05). The 68% expectance intervals were 
11 years 5 months to 13 years 7 months in migrants and 
11 years 5 months to 13 years 6 months in Muscovites.

Apart from these characteristics, we analyzed menarcheal 
age distributions for the two groups of the study (Fig. 1).

Menarche at the age of 11 was reported by 5.3% of migrants 
and 9.2% of Muscovites. Menarcheal age distributions for the 
groups differed (p ≤ 0.05). For Muscovites, the curve had 
smoother outline and showed a closer fit to the law of normal 
distribution; 35.8% of this group had menarche at the age 
of 13. For migrants, the curve had a major peak at 13 years 
(49.9% of the group) followed by a minor peak at 15 years 
(20.9% of the group). Equal major proportions of migrants and 
Muscovites had menarche at the age of 12–14 (73.8% in each 
group).

Other parameters of menstrual function for the studied 
cohort are illustrated in Figs. 2 and 3.

Overall, the studied parameters of menstrual function 
in migrants and Muscovites were similar. Shortened cycles 
(< 21 day, proiomenorrhea) and prolonged cycles (> 35 days,
opsomenorrhea) were reported by 2.0% and 7.0% of 
participants, respectively.

DISCUSSION

Menarcheal age and other parameters of menstrual function 
were similar between the groups and comparable to 
corresponding data for other countries.

A Portugal-based study enrolling 11,274 women showed a 
gradual decrease in menarcheal age in the course of the 20th 
century, by average 31.1 days every 5 years to the current 
figure of 12.0 ± 1.25 years [12].

A similar trend towards accelerated onset of puberty was 
observed in Taiwanese girls, with the average age at menarche 
constituting 11.35 ± 1.06 years [13].

A Poland-based survey enrolling 11,671 10–16-year-
old girls in 1985–1986, 2005–2006, and 2015–2016 
assessed the age at menarche with regard to socioeconomic 
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Fig. 2. Pie chart of the time spans from menarche to regular menstrual cycle
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Fig. 3. Pie chart of the menstrual cycle lengths
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background (education level of parents, child number and 
overall socioeconomic status of the family) to reveal significant 
acceleration in all groups [14].

Consistently with these findings, the average age at 
menarche in 24,380 Mexican-born female participants was 
reduced from 13.3 years among girls born before the 1940s 
to 12.56 years among girls born in the 1980s and later on. 
Moreover, in all age cohorts, urban women had menarche 
significantly earlier than their rural peers. It should be noted that 
urban non-indigenous women and rural indigenous women 
were the youngest and the oldest at menarche, respectively [15].

Our findings can also be viewed in the context of other 
surveys enrolling female migrants.

One study, which encompassed 814 girls adopted 
internationally, compared menarcheal age between Chinese 
adoptees in North America and age-matched girls in China. The 
median menarcheal age in the adoptees constituted 12.37 years 
(95% CI 11.84–13.00 years), while the estimated prevalence 
of menarche at an age below 10 years was about 3%. In the 
non-adopted native residents of China, these parameters were 
similar [16].

However, a Denmark-based study demonstrated a 
significant 10–20-fold increase in the risks of precocious 
puberty for internationally adopted girls. Although the risks 
of precocious puberty depended on the country of origin, in 

children who immigrated with their family these risks were 
elevated only slightly. Remarkably, older age of adopters 
significantly increased the risks of precocious puberty in 
adoptees regardless of their country of origin. The authors 
believe that psychosocial stressors in infancy and childhood 
may accelerate the onset of puberty: adoptees typically have a 
history of traumatic life events which may predispose them to 
precocious puberty [17].

In our study, none of the participants in both groups reported 
precocious puberty; on the contrary, a distinct subgroup of 
migrants (20.9%) reported a somewhat delayed menarche at 
the age of 15.

Migration, accompanied by a change in climatic and 
geographic conditions, has been shown to significantly interfere 
with menstrual function in 3% of girls, in terms of menstrual 
cycle length and regularity [18].

Other factors that negatively affect female reproductive 
health in adolescents include poor quality of medical care, 
unfavorable socio-economic conditions, low family income, and 
poor healthcare system at the state level [19–21].

According to a number of foreign studies, the negative impact 
of migration on women’s health is reflected by the structure of 
pregnancy outcomes [22–24], including higher risks of pregnancy 
and childbirth complications and a 1.3-fold increase in neonatal 
morbidity among migrants compared with other social groups [3].
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CONCLUSIONS

In migrants and Muscovites, menarcheal age was similar, within 
the absolute range of 11–15 years (normal). Other parameters 

of menstrual function were also similar between the groups and 
comparable to corresponding data for other countries. The 
research can be expanded to long-term migrants from non-CIS 
countries.
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