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ABSTRACT

The aim of this study was to describe temporal trends in socio-demographic and lifestyle
characteristics among delivering women in two Northern provinces of Russia from 1973 to
2017. Totally 161,730 births were registered in three birth registries. Changes in the distribution
of maternal age, education, marital status, smoking during pregnancy were studied using
Pearson’s chi-squared tests and one-way ANOVA. The logistic regression models were used to
assess factors, contributing to the variations in the prevalence of maternal smoking. The mean demographic factors;
age of primiparous mothers increased from 22.1 years in 1973-1980 to 25.4 years in 2012-2017 smoking; alcohol; Russia;
(p < 0.001). The proportion of primiparous mothers with higher education increased from 26.2% arctic

in 2006 to 38.3% in 2017 (p < 0.001). The proportion of cohabiting primiparous women increased

from 5.0% to 15.2% over the study period (p < 0.001). The proportion of mothers smoking during

pregnancy decreased from 18.9% in 2006-2011 to 14.8% in 2012-2017 (p < 0.001). Downward in

the prevalence of smoking was revealed in 2012-2017 compared to 2006-2011 (OR = 137.76;

95%Cl:71.62-264.96, OR = 183.74; 95%Cl:95.52-353.41, respectively). Over the past decades,

women postpone childbearing until receiving higher education, continue living in cohabitation

during pregnancy and smoke less.
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Introduction pregnancy complications [12,13], prematurity [13], mal-

Pregnancy complications and adverse birth outcomes
linked to social inequalities and unhealthy behaviours
are important public health concerns. Maternal age [1-
3], occupation [2], marital status [2], education [3], and
lifestyle characteristic [4-6] are considered to be the
most important social determinants of pregnancy out-
comes. Advanced age has been shown to be associated
with increased risk of pregnancy complications [7], risk
of caesarean section [8,9], stillbirth and adverse neona-
tal outcomes [10]. Unmarried mothers (single, divorced,
widows) and women with lower levels of education also
have an increased risk of adverse pregnancy outcomes
[11]. Alcohol consumption [6] and smoking [5] are asso-
ciated with stillbirth, miscarriage, preterm birth, low
birth weight, birth defects and foetal alcohol- and
tobacco syndromes. Drug exposures during pregnancy
are associated with high risk of induced abortion [12],

formations of the foetus [12], antenatal death of the
foetus [13].

Postponing of the first birth has been observed in
many parts of Europe since the 1970s. The average age
of primiparous women increased from 26.5 years in
1987 to 28 years in 2009 in Western, Southern,
Northern Europe and East Asia [1]. In Norway, the
mean age of primipara women increased from
23.2 years in 1970 to 30.1 years in 2021 [14]. The
corresponding numbers from Finland were 24.4 [15]
and 30 [16] years while in Sweden they were 25.9 [15]
and 30.1 [17] years, respectively. In Denmark, the aver-
age age of primiparous women increased from 24.2 in
1970 to 29.8 in 2021 [18]. The mean age of primiparous
mothers in Alaska in 1970 was 21.6 years, in 2000-24.1
[19] years with subsequent increase up to 28.6 years in
2018 [20].
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In Norway, the proportion of married mothers in
1968 was 87%; in 2019 the number of married mothers
decreased to 41% with a shift towards cohabiting
mothers [21]. In Finland, the marriage frequency was
95.5% in 1970 and decreased to 54,1% in 2018 with
increased number of cohabiting mothers up to 33.2%
[22]. In Canada, the proportion of married mothers in
1992-1995 was 73.7% against 56.6% in 2002-2005 [23]
and 64.8% in 2006 [24].

The data about time trends of maternal health char-
acteristics and maternal pregnancy outcomes in Russia
are scarce. A study in Syktyvkar and Vorkuta (Komi
Republic, Russia), included 69,000 observations and
revealed that the most of the mothers in 1980-1999,
was in the age group 20-29 years [25]. The mean age of
mothers of 1339 newborns in the city of Severodvinsk
(Russia) in 1999 was 24.9 years and 35% of mothers
were unmarried [26]. In Monchegorsk (Murmansk
County, Russia) in 1973-2002, the proportion of chil-
dren born to mothers out of wedlock increased from
9.5 to 31% [27]. Retrospective study on 300 indigenous
women in the Far North of the Krasnoyarsk Territory
versus 150 female newcomers revealed that the highest
number of births occurred at the maternal age of 20-
24 vyears [28]. Retrospective study on 168 pregnant
women from Khanty-Mansiysk city (Khanty-Mansiysk
Autonomous Okrug, Russia) demonstrated the mean
age of women 31.2, 29.8 and 33.2 in different studied
groups. Women living in the city were mostly married
88.5% and 80.5% in different groups, and only 58.8% of
rural women were married. Only 47.1% of rural women
were officially employed, while as women from the city
76.9% and 82.9% in different groups [29].

Daily smoking prevalence among pregnant women
reduced in Norway [4], Sweden [5] in the last decades.
This indicator has also decreased in Russia in time pro-
spective [30]. However, evidence indicates that woman
living in Western or Eastern Europe with fewer
resources are more likely to smoke before pregnancy
and not quit smoking during pregnancy [31]. These
high-risk women were mostly unmarried, had lower
levels of education, had low health literacy, did not
have permanent work, had unplanned pregnancy, and
did not use folic acid [31]. Thus, unfavourable socio-
demographic characteristics are often associated with
destructive health behaviours during pregnancy.
Among 648 women of childbearing age recruited in
Nizhny Novgorod Region and Saint-Petersburg in
2004-2005, 89% of non-pregnant women reported con-
suming alcohol and 20% of them reported continued
drinking after pregnancy identification [32].

The given number of studies on socio-demographic
and lifestyle characteristics of mothers in Russia, their

small sample sizes, short observation periods and meth-
odological limitations [25-29,32], necessitate further
study on the secular trends of these indicators in
Russia. Opposite to given sample studies, population-
based research is particular informative. Population-
based medical birth registries in Northwest Russia with
broad information about maternal characteristics [33-
35] gave the opportunity to investigate different factors
during pregnancy in historical perspectives in a society
in transition including periods of the collapse of the
USSR, with a prolonged economic crisis, the destruction
of the national economy, a decrease in the income of
the majority of the population and an increase in social
inequality and their gradually recovering since early
2000s. All these processes were resulted in reproductive
health and demographic processes: the crude birth rate
was 12 per 1000 population in 1991°> and dropped
down to 8.7 per 1000 population in 1998 [36].

The aim of the study was to investigate changes in
socio-demographic and lifestyle characteristics of
becoming mothers over time during 1973-2017 using
the data from population-based birth registries in the
two northernmost regions of European Arctic Russia
(the Murmansk and Arkhangelsk Counties). Thus, secu-
lar trends for a long, more than 10-years period will be
presented for the studied characteristics.

Materials and methods
Design and sample

This is a registry-based historical cohort study. The Kola
Birth Registry (KBR), was established in 1998 with the
retrospective collection of information about all births
from 28 weeks of gestation that occurred in
Monchegorsk (one of the biggest cities of the
Murmansk County) as of March 1973, later the registra-
tion was continued prospectively until 2005 [33]. The
Murmansk County Birth Registry (MCBR) and the
Arkhangelsk County Birth Registry (ACBR) covered all
births in the Murmansk and Arkhangelsk Counties after
22 weeks of gestation. The MCBR was established in
2005, and the prospective registration of pregnancy
outcomes began on the 1°' of January 2006 [34]. The
ACBR was established in 2011 with prospective data
collection from the 1% of January 2012 [35]. The terri-
torial birth registry forms were made on the basis of
medical birth registry of Norway with the similar infor-
mation on maternal sociodemographic, lifestyle and
behaviour data, evidence on the maternal health before
and during the pregnancy, information about the deliv-
ery and the newborn’s health. All records from the
paper-based registration forms were then transferred



to a depersonalised electronic database. The data from
the electronic database are provided upon reasonable
request for scientific research purposes. Details about
the implementation and description of suitability of the
registries for epidemiological investigations have been
published before [33,35,37].

Data about all deliveries (n = 161,730) during the
period 1973-2017 included either in the KBR, the MCBR
or the ACBR were obtained. Thereafter, deliveries with
missing data on maternal age at delivery, parity, marital
status, occupation, smoking during pregnancy, signs of
alcohol consumption were excluded from the study.
Data on excluded cases are presented in Figure 1.
Data on education were presented only in the MCBR
and the ACBR, and the number of missing data for
education during 2006-2017 was 490.

Variables and statistical analysis

Data from the three registries were merged into one
database using the same fields: maternal date of birth;
child’s birth date; parity; civil status; occupation; educa-
tion that was presented only in MCBR and ACBR; mater-
nal tobacco smoking during pregnancy; signs of alcohol
abuse.

The maternal age was categorised into three groups:
< 18 years, 18-34 years, > 35 years. The time periods
were divided in accordance with the used registries,
political and economic changes in the country into six
periods: 1973-80, 1981-89, 1990-97, 1998-05, 2006-11,
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2012-17. Maternal education was classified into 5 cate-
gories: primary (class 1-9) or none, secondary (class 10—
11), vocational, higher education and unknown.
Maternal occupation was divided into 2 groups: work-
ing or without work, the latter including students.
Maternal parity was: primipara (woman pregnant for
the first time) and para (woman pregnant for
the second or more times). Marital status was: married
(officially registered marriage), cohabiting, unmarried
(including single, divorced, widows). The smoking
habits were registered according to self-reported data
from primary documentations and personal interview,
while alcohol consumption was estimated according to
evidence of alcohol consumption by a doctor at any
antenatal visit or at admittance to the delivery depart-
ment. Mother’s smoking before and during pregnancy
as well as signs of alcohol consumption were cate-
gorised as “yes” or “no”.

The statistical analysis was conducted using SPSS
version 28.0.1.0, IBM, Armonk, NY, USA. The studied
outcomes included mean values for maternal age
among primiparous and all women, proportions of
age and educational categories, proportions of different
occupational and marital status over time. Also, propor-
tions of smoking mothers and women with signs of
alcohol consumption during pregnancy over time
were studied.

Bivariate comparisons between the study variables
across the six time periods were performed by the

All deliveries registered in
the KBR
from 1973 to 2005
n=26.846

All deliveries registered

All deliveries registered

in the MCBR in the ACBR
from 2006 to 2011 from 2012 to 2017
n=52.806 n=82.078

l

l

Total number of deliveries from 3 registries

n=161.730

Exclusions due to missing:
maternal age at delivery: 6
parity: 3900
marital status: 111

A 4

A4

occupation: 2
smoking during pregnancy: 8116
signs of alcohol abuse: 299

Eligible for analysis:
maternal age at delivery: n=161.724
parity: n=157.830
marital status: n=161.619
occupation: n=161.728
smoking during pregnancy: n=153.614
signs of alcohol abuse: n=161.431

Figure 1. Flow chart of the sampling procedure.
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Pearson’s chi-square test without standardised adjusted
residuals and one-way ANOVA for the categorical and
continuous data, respectively. The level of significance
was set to 0.05.

To assess factors, contributing to the variations of the
prevalence of maternal smoking and signs of alcohol abuse
over time, the logistic regression models were used. Time-
periods were included as independent categorical variable
and maternal smoking or signs of alcohol abuse were
included as dichotomous dependent variables. The adjust-
ment also was performed for parity, maternal age and civil
status. For the odds ratios 95% confidence intervals (Cl)
were calculated. The first time-period (1973-1980), mater-
nal age below 18 years, primiparity and married status were
used as reference categories.

Results

The mean (SD) of maternal age increased from 24.8
(5.3) years in 1973-1980 to 26.7 (5.3) years in 2006-
2011 and 284 (5.3) years in 2012-2017 (p < 0.001),
while mean of maternal age at the first pregnancy
increases from 22.1 (3.5) years in 1973-1980 to 23.5
(4.1) years in 2006-2011 and 25.4 (4.8) years in 2012-
2017 (p < 0.001).

The proportion of mothers with advanced age (35
and more years old) increased from 5.6% in 1973-1980
to 14.4% in 2012-2017 among all women, and was not
changed among primiparous till 2011 and highly
increased from 1.3% in 2006-2011 to 4.9% in 2012-
2017 (Table 1). The proportion of young mothers
(<18 years) was the highest in period of 1990-1997
among all women and primiparous, with subsequent
3,5-fold decrease by 2012-2017.

As the data for education were presented only for
2006-2017 years, the distribution was tested annually.
Among primiparous women, the proportion of mothers
with higher education increased from 26.2% in 2006 to
43.2% in 2011 with some decrease to 38.3% in 2017

Table 1. Maternal age distribution in 1973-2017, %.

(p < 0.001). The proportion of mothers with vocational
education decreased from 33.1% in 2006 to 23.8% in
2011 with subsequent increase up to 47.7% in 2017
(p < 0.001). The proportion of mothers with secondary
education changed from 35.3% through 27.8% to 8.2%
for the same time period (p < 0.001) (Figure 2)

Over the last 40 years, civil status of primiparous
mothers had markedly changed. In 1973-1980, 89% of
mothers were married and only 5% were cohabiting
(Figure 3). Subsequently, the proportion of married mother
decreased and number of cohabiting mothers increased
accounting 65% and 23.9%, respectively, in 1998-2005. At
the time of delivery in 2012-2017, 70.3% of primiparous
women were married, 14.5% were unmarried and 15.2%
were cohabiting (p < 0.001). There were the same trends of
civil status distribution for all women.

In 1973-1980, 92.9% of primiparous mothers had
permanent employment and only 7.1% was unem-
ployed. The proportion of working primiparous mothers
gradually decreased till 1998-2005, accounting 58.4%
with subsequent increase up to 75.4% in 2012-2017
(p < 0.001). The trends in maternal occupation distribu-
tion for all women were the similar.

In 1973-1980, only 0.1% of mothers reported about
their smoking during pregnancy. Lately, the proportion
of smoking during pregnancy mothers was gradually
increasing up to 18.9% in 2006-2011 with subsequent
decrease to 14.8% in 2012-2017 (p < 0.001) (Figure 4).
The signs of alcohol consumption were revealed in
0,3% of mothers in 1973-1980. The proportion of
mothers with alcohol consumption signs increased in
1981-1998 up to 0.7% and was relatively stable till
1998-2005 with subsequent decrease to 0.3% in
2012-2017 (p < 0.001) (Figure 4).

Increase in the prevalence of self-reported smoking
was revealed till 2016-2011 compared to 1973-1980
with following downward till 2012-2017 (OR = 183.74;
95% Cl: 95.52-353.41, OR = 137.76; 95%Cl: 71.62-
264.96, respectively) (Table 2). Adjustment for civil

Total Years periods p-value®
1973-80 1981-89 1990-97 1998-05 2006-11 2012-17
Primiparous <18 years N 4207 247 379 391 310 1561 1319 <0.001
Proportion 8.0 7.6 10.9 19.7 17.6 8.2 5.7
18-34 N 47009 2967 3055 1576 1440 17,185 20,786
Proportion 89.2 91.6 88.1 79.3 81.8 90.4 89.4
35 and more N 1476 26 33 20 10 254 1133
Proportion 2.8 0.8 1.0 1.0 0.6 13 49
All women <18 years N 5297 268 424 468 367 1950 1820 <0.001
Proportion 33 3.8 4.2 9.2 8.0 37 2.2
18-34 N 138445 6460 9184 4280 3964 46,087 68,470
Proportion 85.6 90.7 90.5 843 86.6 874 834
35 and more N 17982 393 540 327 247 4682 11,791
Proportion 11.1 5.6 53 6.4 54 89 14.4

®Calculated by chi-square tests of homogeneity.
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Figure 3. Civil status distribution among primiparous mothers in 1973-2017.

status contributed the strongest variation of the preva-
lence of self-reported smoking over time. 2.2-fold
increase in the prevalence of alcohol abuse signs in
1981-1998 compared to 1973-1980 was revealed
(OR = 2.21; 95%Cl: 1.35-3.60) (Table 2). The following
downward in prevalence of alcohol abuse signs till
2012-2017 did not reach statistical significance.
Adjustment for civil status contributed the strongest
variation in the prevalence of alcohol abuse signs over
time, compared to parity and maternal age.

Discussion

The most important finding of the study is that we
documented changes in socio-demographic and

lifestyle characteristics of mothers in two Northern pro-
vinces of Russia since the 1970s. The mean age of
primiparous mothers increased from 22.1 years in
1973-1980 to 25.4 years in 2012-2017. The proportion
of primiparous mothers with advanced age highly
increased from 0.8% in 1973-1980 to 4.9% in 2012-
2017. The proportion of primiparous mothers with
higher education increased from 26.2% in 2006 to
38.3% in 2017. The proportion of cohabiting primipar-
ous women increased from 5.0% to 15.2% over the
study period. The proportion of smoking during preg-
nancy mothers decreased from 18.9% in 2006-2011 to
14.8% in 2012-2017.

Over the past 40 years, fertility rates in Russia and
USSR have undergone significant changes. In the 1970s,
the total fertility rate in the USSR was 2.02 [38],
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Figure 4. Maternal self-reported smoking during pregnancy and signs of alcohol consumption distribution among all women in

1973-2017.

Table 2. Assessment of factors contributing to the variations of the prevalence of maternal smoking and signs of alcohol abuse over

time.
Maternal smoking during pregnancy Crude OR (95% Cl) Adjusted OR' (95% Cl) Adjusted OR? (95% Cl) Adjusted OR® (95% Cl)
1973-1980 1.0 1.0 1.0 1.0
1981-1989 6.44 (3.23-12.82) 6.11 (3.07-12.18) 6.39 (3.21-12.73) 6.27 (3.14-12.49)
1990-1997 11.38 (5.68-22.78) 11.05 (5.5-22.13) 10.39 (5.19-20.80) 9.52 (4.75-19.07)
1998-2005 64.68 (33.33-125.52) 62.69 (32.30-121.66) 61.03 (31.44-118.45) 46.50 (23.95-90.29)
2006-2011 183.74 (95.52-353.41) 194.77 (101.24-374.72) 212.19 (110.30-408.21) 178.91 (92.98-344.23)
2012-2017 137.76 (71.62-264.96) 14133 (73.47-271.87) 158.95 (82.63-305.77) 132.33 (68.78-254.61)
Signs of alcohol abuse Crude OR (95% Cl) Adjusted OR' (95% Cl) Adjusted OR? (95% Cl) Adjusted OR® (95% Cl)
1973-1980 1.0 1.0 1.0 1.0
1981-1989 2.38 (1.46-3.88) 2.38 (1.46-3.88) 2.38 (1.46-3.88) 2.21 (1.35-3.60)
1990-1997 1.60 (0.89-2.89) 1.60 (0.89-2.88) 1.55 (0.86-2.80) 1.23 (0.68-2.23)
1998-2005 2.09 (1.19-3.70) 2.10 (1.19-3.71) 2.06 (1.17-3.64) 1.25 (0.70-2.22)
2006-2011 1.67 (1.07-2.61) 2.07 (1.32-3.25) 1.99 (1.27-3.13) 1.31 (0.83-2.06)
2012-2017 1.07 (0.69-1.68) 1.24 (0.79-1.94) 1.16 (0.74-1.82) 0.76 (0.48-1.19)

'_ Adjusted for parity
2 Adjusted for parity, maternal age
3. Adjusted for parity, maternal age, civil status

providing natural population growth. By 1980s, the
total fertility rate was 1.86 [35] as a result of the small
number of children born in the 1940s due to the Great
Patriotic War, as well as an increase in the number of
divorces and abortions, increase in male mortality, lead-
ing to a demographic crisis [39]. By 1987, the total
fertility rate had increased to 2.23 [38]. In the 1990s,
the total fertility rate dropped to 1.89, and the largest
drop in this indicator occurred in 2000-1.19 38], as
a result of the collapse of the Soviet Union and the
associated economic and social crises. Further, there
was a gradual increase in this indicator, amounting
1.56 in 2010, that could be partly explained by the
introduction of the so-called «maternal capital» for
delivery of the second and subsequent child since
2007, that contributed to a decrease in the number of
abortions and an increase in the total fertility rate [38].
The programme provides financial support for such
families that can be spent for real-estate purchase,
education or maternal pension insurance [38]. In 2015,

after the reunification of Crimea with Russia, the indi-
cator had increased to 1.78 [39] with subsequent
decrease to 1.57 in 2018 and 1.50 in 2020 [40]. In
2018, the programme «maternal capital» was expanded
with the payments for the first, second and third child.
The total fertility rate in Murmansk and Arkhangelsk
Counties in 2015 was 1.71 and 1.81, respectively, even
lower than in whole Russia. In 2018 that was 1.51 and
1.55 for Murmansk and Arkhangelsk Counties, in 2020-
1.44 and 1.39, respectively [40].

Socially significant diseases influence on perinatal
outcomes. The incidence of tuberculosis in women of
childbearing age (18-34 years) in Russia, was 76.6 cases
per 100 thousand people in 2010, and 29.4-in 2020 [41].
There are different complications of tuberculosis in
pregnancy: pre-eclampsia, preterm birth, postpartum
haemorrhage, low birth weight, increased neonatal
mortality [42]. Prevalence of gestational diabetes melli-
tus (GDM) was 0.4% in 2010 in Russia and increased up
to 7.8% in 2020 [43], that is partly explained by the



change in diagnostic criteria for GDM over time. GDM is
associated with different long- and short-term adverse
outcomes for the mother (pre-eclampsia, shoulder dys-
tocia, risk of caesarean section, type 2 diabetes mellitus
after pregnancy, cardiovascular disease and metabolic
syndrome) and for the child (macrosomia, birth trauma,
neonatal hypoglycaemia, metabolic syndrome and car-
diovascular disease) [44, 45].

Maternal health status and lifestyle factors have an
important impact on maternal morbidity and perinatal
outcomes and should be better monitored and improved
for higher fertility rate and better perinatal outcomes.

Maternal age, education and occupation

Our findings are in line with data from Norway [14],
Denmark [18], Finland [22], showing the increase of the
mean maternal age at the first pregnancy and number of
primiparous mothers with advanced age (35 and more
years old). The results of our study correspond to the data
of the official statistics of Russia: the mean age of primi-
parous mothers in Russia (until 1991 - the USSR) in 1970
was 23.6 years with later increase to 26.1 years in 2018
[38], the mean age of all mothers in 1970 was 27 years,
with a subsequent decrease to 25.6 years in 1980 and later
annual increase to 28.7 years in 2018 [39].

The United Nations declared about decrease of the
number of births per 1000 girls aged 15-19 in Russia
from 51.8 to 20.7 in 1990-1995 and 2015-2020, respec-
tively, but still the level of adolescent fertility far
exceeded this indicator in Norway and Sweden (5.1
births per 1000 girls aged 15-19), Finland (5.8) and
Denmark (4,1) respectively [44]. There is the same
trend for young mothers in our study.

Pregnancies in adolescents, as well as in mothers of
advanced age, have serious health consequences for
the mothers and their babies. Young mothers aged
15-19 years have higher risks of eclampsia, postpartum
endometritis and systemic infections in comparison
with women aged 20-24 years [46].

In 1980-1983, 68% of primiparous mothers in Russia
aged 15-49 years had secondary education, and 23% of
mothers had higher and vocational education. By 2000-
2003, the proportion of mothers with higher than sec-
ondary education rose up to 33% [47]. In Norway, from
1967 to 2004, the level of high education increased from
21.2% to 45.8%, with a significant decrease in the low
level of education from 22.1% to 4.2% [48]. Mothers of
Finland are also more educated. The total fertility rate of
women with tertiary-level education in 2006 was 2.0 and
with basic education — 1.6. From 2010 to 2018 there was
the decrease in the total fertility rate in the whole country
in all women’s educational groups. In 2020, the total
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fertility rate of highly educated women has increased to
1.5 and among women with basic education total fertility
rate is still decreasing to 1.1 [49]. According to our data,
the mothers are becoming more educated nowadays,
and the number of mothers with vocational education
exceeded the number with higher education in 2017,
47.7% and 38.3% respectively.

From 1973 to 2002 in Monchegorsk (Murmansk
County), there was 3-fold decrease in the proportion
of mothers employed as “skilled workers using
machines”. At the same time, the proportion of student
mothers increased from 1.4% to 17.3% [27]. In Finland,
the proportion of mothers with high skilled work
increased from 14.3% in 1991-1993 to 19.1% in 2003-
2006, while the proportion of mothers with unskilled
work decreased from 19.1% to 13.3%, and the number
of students increased from 5 to 10.4% [50].

Nowadays, women prioritise higher education, well-
paid work and stable financial situation, postponing
childbearing.

Marital status

The proportion of married mothers in 1970 in the USSR
counted 89.4%, and in Russia in 2018 there were 78.2%
of married mothers [39]. The frequency of cohabitation
in the Russia among primiparous women doubled from
1980 to 2003 [47]. In Norway in 1968-1991, the level of
married primiparous women amounted 87-85.5% [51].
From 2002 to 2019, there was a decrease in the propor-
tion of primiparous married mothers from 35.4% to
31.4% and an increase in the proportion of cohabitating
mothers from 45.6% to 55% [21]. In Finland, 80% of the
mothers were married in 1987 with gradual decrease up
to 57.8% in 2010 and 54.1% in 2018 [22].

The results of our study are consistent with literature
data and we had revealed the maximum proportion of
cohabitating mothers and lowest proportion of married
mothers in 1998-2005, in the period of economic crises
with low fertility rate.

Lifestyle characteristics

Increased proportion of smoking during pregnancy
from 1995-2005 to 2006-2011 in our study could be
associated with better collection of data and implemen-
tation of birth registries. Later, there was a decrease in
the proportion of smoking mothers that corresponds to
the world data [4,5,52]. According to the results of the
study on the basis of the MCBR in 2006-2011, 25.2% of
the mothers smoked before pregnancy and 18.9% con-
tinued smoking during pregnancy [30]. Also, cessation
of smoking during pregnancy was associated with
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marital status, education and parity but not with mater-
nal age [31]. According to our data, civil status contrib-
uted the strongest variation of the prevalence of self-
reported smoking over time.

Data on consuming alcohol during pregnancy in
Europe are difficult to compare due to different meth-
odologies used for information collection [53]. Recently,
that was reported about the highest proportion of
alcohol consumption during pregnancy in the UK
(28.5%), Russia (26.5%), and Switzerland (20.9%) and
the lowest in Sweden (7.2%) and Norway (4.1%) [53].
In our study, we found relatively low proportion of
alcohol consumption signs, possibly due to misclassifi-
cations, presented in limitations, and the prevalence of
alcohol abuse signs were mostly influenced by civil
status, compared to parity and maternal age.

Strengths and limitations

An important strength of this study is that the data
represent almost the total population of pregnant
women in Monchegorsk, Murmansk and Arkhangelsk
Counties during the defined time periods. The KBR,
MCBR, ACBR are reliable and systematically validated
sources of information [33,34,36], that allowed to esti-
mate the social status of pregnant women over a 40-
years period in Russia. The advantage of above-
mentioned registries includes information on socio-
demographic and lifestyle characteristics that are not
totally collected by the official statistics. The KBR con-
tained records of more than 98% of all deliveries [36],
the coverage of births by the MCBR was 98.9% [33], and
by the ACBR- 99,6% of all births [34], resulting in a small
chance for selection bias.

One of the limitations in our study is that women
from the three different populations were included.
Thus, The KBR includes mothers only from city of
Monchegorsk, while the MCBR and the ACBR include
mothers from entire Murmansk and Arkhangelsk
regions, ie both urban and rural citizens. The KBR was
the retrospective collection of information and for the
MCBR and the ACBR information was collected mostly
prospectively with some information collected retro-
spectively. Another limitation is that the smoking infor-
mation was based on self-reported data, that may have
led to an underestimation of smoking rates, and thus
could constitute informational bias and resulted in mis-
classification. The data on signs of alcohol consumption
are of questionable quality. That is still difficult to get
faithful answers on this question in our society and we
can assume that abusing women do not always visit the
doctor in a state of intoxication so that the doctor could
record this state, resulting in misclassification on

exposure. Also, all births were included in the registry,
thus the same woman with different deliveries could be
included in the study.

Conclusions

Over the past decades, women of Russia increasingly
postpone childbearing until receiving higher education
and a permanent job, and being pregnant, continue to
live in cohabitation. But nowadays, mothers are more
often to be non-smokers and less likely to consume
alcohol. Civil status contributed the strongest variation
in the prevalence of self-reported smoking and alcohol
abuse signs in mothers. Further measures for young
families support and strengthening the institution of
the family are needed to increase the birth rate in
Russia and improvement of birth outcomes. The pre-
vention of smoking and alcohol consumption during
pregnancy still should be a priority for health workers.
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