The effects of individual and regional factors
on adolescent fertility rates: The case of Lithuania
Rūta Ubarevičienė The authors have examined the large variation
(corresponding author)
Lithuanian Centre for Social
Sciences,
Institute of Sociology,
Department of Regional and
Urban Studies
E-mail:
ruta.ubareviciene@gmail.com

Vaida Tretjakova
Lithuanian Centre for Social
Sciences,
Institute of Sociology,
Department of Regional and
Urban Studies
E-mail: vaida.tretjakova@gmail.com

Gintarė Pociūtė-Sereikienė
Lithuanian Centre for Social
Sciences,
Institute of Sociology,
Department of Regional and
Urban Studies
E-mail: gintarei.pociutei@gmail.com

Keywords:
adolescent fertility,
teenage mothers,
regional differentiation,
individual characteristics,
Lithuania

in adolescent fertility rates between and within
countries to better understand the regional and
individual factors underlying early childbearing.
Using low spatial level data from the
Lithuanian Census, they found that there is a
high degree of regional differentiation within
Lithuania, with differences of up to 20-fold
between rates in different regions. Therefore,
they investigated whether the regional
differentiation in adolescent fertility rates is
determined by different regional contexts or
by the individual characteristics of teenage
mothers. Surprisingly, the results of their
regression models showed that the regional
context did not have a large effect on
adolescent fertility – the large differences
between regions appeared due to the unequal
spatial distribution of socio-economically
disadvantaged teenagers. Their results also
showed that women who had their first child
during
adolescence
were
statistically
significantly different from those who
postponed motherhood: those who gave birth
during adolescence were more likely to belong
to ethnic minorities (1.4 times more likely),
receive government benefits (10 times), live in
large households (10 times), and reside in rural
areas (1.4 times). They were also more likely to
terminate their education early, acquiring only
a primary (7 times more likely) or lowersecondary (8 times) education. The study’s
findings suggest that public strategies and
policies should address individual factors to
reduce adolescent fertility rates and regional
disparities. Teenage mothers should be
supported to return to the education system as
early as possible, thus preventing a further
widening of the gap between their socioeconomic status and that of their childless
peers.
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Introduction
Adolescent fertility, a phenomenon in which teenage girls become mothers, is
considered a social problem because it entails multiple negative consequences for both
the young mothers and their infants. Among the most severe are the medical
consequences: pregnant teenagers are more likely than older women to experience
miscarriages, neonatal foetus deaths, and stillbirths (Rizzo 2014, Planned Parenthood
Federation of America 2013). Compared to other infants, the children of teenage
mothers typically have lower birthweights and higher morbidity rates (UNFPA 2013,
Gilbert et al. 2004). There are also social and economic consequences; teenage
mothers usually drop out of the education system without attaining higher (or even
secondary) education, often leading them to face economic deprivation and poverty
later in life (Olausson et al. 2001). There is no doubt that, in these conditions, it is
difficult to ensure the well-being of their children. Thus, research on adolescent
fertility is important in many respects: it can help to minimise demographic
differences and improve public health as well as social welfare.
Adolescent fertility rates (AFRs)1 differ greatly around the globe. Because the
AFR is linked to the level of development of a country, studies (Santelli et al. 2017,
United Nations 2013) tend to emphasise that the (economically) weak regions of
Africa, South and Central America, and Asia are those with the highest AFRs, a
phenomenon which is generally accompanied by high total fertility. Western and
Northern Europe (except for the UK) and other high-income countries such as
Canada, Australia, and Japan are highlighted as the countries with the lowest AFRs
in the world. In the European Union (EU) context, there is a gap between the
countries of Western and Northern Europe, on one side, and Central and Eastern
Europe (CEE),2 on the other, although the differences between them have been
gradually decreasing (Tretjakova et al. 2018). In Lithuania, the AFR is above the EU
average and is three-four times higher than AFR in Western and Northern Europe.
Even though the AFR in CEE countries, including Lithuania, is relatively high,
research on this topic in the CEE region is scarce, which can be explained by the
fact that this region has been experiencing a major decline in fertility since the 1990s
(Daugirdas–Pociūtė-Sereikienė 2018, Frejka–Gietel-Basten 2016). Thus, the
demographic research has been focused on the determinants of low fertility and
possible family-related policy measures that can be taken to increase the birth rate.
With this paper, while focusing on Lithuania, we seek to begin filling the gap in
research on adolescent fertility in CEE countries, as many of them have experienced
similar trajectories during recent decades (Part et al. 2013).
The United Nations (2013) defines the AFR as the number of births per 1,000 women aged 15–19 years.
The term CEE is used here to refer to the countries that were part of the Soviet communist block from
1945/1950 to 1989/1991 and are now EU member states: Bulgaria, Croatia, the Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia.
1
2
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The aim of this research is twofold, coinciding with how the results are
organised in the paper. First, in the descriptive part, we analyse the trends in
adolescent births and the regional differentiation of adolescent fertility rates.
Second, in the empirical part, we use regression models to explore how adolescent
fertility rates are related to individual and regional characteristics. Thereby, we
address the research question of this study, which is whether the regional
differentiation of adolescent fertility rates is determined by specific regional contexts
or whether it depends on the individual characteristics of teenage mothers. This is
the first study on adolescent fertility to use individual-level and aggregated data in an
examination of the low spatial-level regions of the Lithuanian censuses.

Literature review
When it comes to analysing the determinants of adolescent fertility rates, there are
two major research streams. The first involves analysing adolescent fertility within
the framework of reproductive rights and focusing on providing reproductive health
services to teenagers and enhancing sexuality education policies. The second
involves examining the role of social and economic inequalities in the phenomenon.
This distinction is somewhat relative, as, in practice, various factors intertwine in
shaping adolescent fertility rates. The studies that aim to explain the existence of
AFR differentiation among or within countries tend to either be focused on
explaining the differences in the provision of reproductive health services or the
social and economic disparities involved, but researchers rarely explore both factors.
Contraceptive practices, access to abortion, and the availability of sexuality
education directly influence adolescent fertility rates. The AFR is lower in countries
where access to abortion services and contraceptives is broader. For instance, there
are countries where teenagers do not need to get their parents’ permission to
undergo abortions, and contraceptives are subsidised (Part et al. 2013). The recent
decline in the teenage pregnancy and birth rates in the US has also been attributed
to improved use of contraceptives (Lindberg et al. 2018). In addition, the AFR is
lower in countries where comprehensive sexuality education is common in schools
(European Parliament 2013). All these factors greatly contribute to the spatial
differentiation of adolescent fertility rates in Europe and a situation in which the
CEE countries have much higher AFRs than the countries in Western and
Northern Europe.
The research on structural inequalities at the macro level warns that, to curb
adolescent fertility rates, it is important to implement social policy measures aimed
at lowering poverty and rectifying other social inequalities instead of focusing
exclusively on providing reproductive health services (Santelli et al. 2017). Santelli et
al. (2017) analysed the associations between national socio-economic indicators and
the AFRs in 142 countries. They found that from 1990–2012, the AFRs decreased
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by 40%, and the largest changes were observed in the regions with the lowest levels
of income inequality (as measured by the Gini index) – South Asia, Europe, Central
Asia, and the Middle East/North Africa. Santelli et al. (2017) also noted that the
AFRs remained high in high-income societies that were characterised by high levels
of income inequality. One such example is the US, where the AFR is considerably
higher than in most of the European countries (where the levels of income
inequality are lower).
On a sub-national level, the socio-economic environment has been found to be a
significant factor in explaining teenage fertility patterns (Gold et al. 2001,
McCulloch 2001, Shoff–Yang 2012). Studies show that teenage girls who live in
poor neighbourhoods have a higher probability of giving birth as teens than girls
living in affluent communities (Bell et al. 2004, Brooks-Gunn et al. 1993, Crane
1991, Gold et al. 2001, South–Crowder 1999, Malmberg–Andersson 2019, PenmanAguilar et al. 2013) because those from socially and economically underprivileged
neighbourhoods have fewer opportunities to obtain an adequate education and wellpaid jobs. Since peripheral, rural territories usually have higher levels of poverty and
social deprivation, such locations tend to have higher AFRs. There are a few reasons
for this phenomenon. First, it can be difficult to access health services due to the
distance from healthcare facilities and possible issues with public transportation
(Bell et al. 2004, Shoff–Yang 2012). An additional barrier keeping teenage girls from
visiting healthcare facilities in such areas is the phenomenon of ‘everyone knowing
everyone else’s business’ which prevails in small towns (Bell et al. 2004), as such
girls might not want to become a topic of local gossip. Previous research has also
shown that higher AFRs in rural areas are associated with a lower quality of
education and a lack (or inaccessibility) of information (Bell et al. 2004, Shoff–Yang
2012, Viner et al. 2012).
At the individual and family level, low socio-economic status is another
important risk factor for teenage motherhood. Studies in the US and elsewhere
show that there is a significant association between becoming a mother in
adolescence and low socio-economic status, underemployment, low-income status,
and low educational levels (Penman-Aguilar et al. 2013, Väisänen–Murphy 2014).
Girls from otherwise underprivileged backgrounds (in terms of ethnicity or race)
also have a higher probability of giving birth as teens (Berry et al. 2000, Driscoll et
al. 2005, Blake–Bentov 2001, McCulloch 2001, Santelli et al. 2000). It has been
suggested that girls from affluent family backgrounds might possess higher
aspirations for the future in terms of educational attainment and career satisfaction;
therefore, they may be more likely to seek abortions when unwanted pregnancies
occur than their less-privileged counterparts (Smith 1993). However, it is also
possible that it may be more difficult for young women in less-privileged socioeconomic positions to access abortion services (Font-Ribera et al. 2008).
To sum up, the literature on the determinants of adolescent fertility seems to be
conclusive in suggesting that the presence of both inadequate reproductive health

Regional Statistics, Vol. 11. No. 3. 2021: 95–118; DOI: 10.15196/RS110305

The effects of individual and regional factors on adolescent fertility rates:
The case of Lithuania

99

services and social and economic deprivation are important predictors of high
adolescent fertility rates.

Demographic context
Figure 1 illustrates that, in the context of the EU countries, the entire CEE region
has a relatively high AFR. In some CEE countries (Slovakia, Romania, Hungary,
and the Czech Republic) the AFR increased from 2001–2017. One of the reasons
that such differences exist in Europe is related to the ways in which various societies
deal with unwanted teenage pregnancies. Pregnant teenagers in CEE countries
usually give birth, whereas, in Western and Northern Europe, they are more likely to
undergo abortions (Part et al. 2013, Sedgh et al. 2015).

Figure 1

Adolescent fertility rates in EU countries in 2017 and the change
that occurred from 2001–2017 (based on Eurostat data)
2017
2001–2017
EU average: 10.1

< 5.0 (n=7)
5.1–10.0 (n=10)
10.1–15.0 (n=7)
15.1–20.0 (n=0)
20.1–25.0 (n=2)
>25.0 (n=2)

EU average: –6.6

(–14.7)–(–10.0) (n=4)
(–9.9)– (–5.0) (n=7)
(–4.9)– (–2.5) (n=8)
(–2.4)– 0.0 (n=4)
0.1–
2.5 (n=3)
>
2.5 (n=1)
No data
(n=1)
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15–19-year-old-women
EU average: –6.6
AFR in 2001: 16.7 → AFR in 2017: 10.1
Slovakia (SK)
Romania (RO)
Hungary (HU)
Czech Republic (CZ)
Luxemburg (LU)
Cyprus (CY)
Sweden (SE)
Greece (GR)
Italy (IT)
Spain (ES)
Slovenia (SI)
Bulgaria (BG)
France (FR)
Malta (MT)
Denmark (DK)
Poland (PL)
Netherlands (NL)
Finland (FI)
Belgium (BE)
Austria (AT)
Croatia (HR)
Latvia (LV)
Lithuania (LT)
Portugal (PT)
Ireland (IE)
United Kingdom (UK)
Estonia (EE)
–15.0

21.4 → 27.0
36.4 → 38.0
22.1 → 23.2
11.5 → 11.8
4.3 → 4.2
6.8 → 6.5
6.6 → 4.3
11.4 → 9.0
6.9 → 4.3
9.7 → 7.1
6.7 → 4.1
44.2 → 39.9
12.8 → 8.1
17.1 → 12.3
7.6 → 2.8
15.9 → 11.0
7.8 → 2.8
10.7 → 4.9
11.9 → 5.9
13.8 → 6.8
16.6 → 9.3
22.5 → 14.9
21.2 → 12.2
20.7 → 8.0
19.9 → 6.8
27.0 → 12.7
24.9 → 10.1
–12.0

–9.0

–6.0

–3.0

0.0

3.0

6.0

Note: in the chart, the countries in italic font belong to the CEE group according to the OECD.
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The adolescent fertility rate in Lithuania underwent major changes from
1992–2010, when the AFR dropped by 3.6 times (from 49 to 13.3 births per
thousand 15–19-year-old women); the rate remained stable thereafter (based on the
authors’ calculations). The decline was mostly influenced by a decrease in fertility
rates among 18–19-year-old women, reflecting a major shift in fertility trends and
coinciding with the onset of the second demographic transition in Lithuania. The
second demographic transition, which marks a major transformation in fertility rates
and family structure, is characterised, among other things, by falling birth rates and
the ‘aging’ of the fertility calendar, meaning that a woman’s first childbirth is delayed
and occurs later in life. In Lithuania, fertility rates have begun to decline, and
women have been postponing their first childbirth since the 1990s (Stankūnienė et
al. 2013). Consequently, the mean age at first birth increased from 23 in 1992 to
26.5 in 2010. From 1990–1995, it was common to have children soon after
graduating from secondary school at the age of 18 or 19, and the fertility rates were
highest among 21–22-year-old women (Stankūnienė 2006). Therefore, the decline of
fertility rates among 18–19-year-old women signifies that a change in the model of
procreative behaviour in the country has occurred rather than indicating a decline in
adolescent fertility rates, as the situation is currently conceptualised. From 2010–
2016, the AFR remained the same (13.3); meanwhile over the last two years, it
dropped slightly (11.3 in 2018). It is difficult to predict whether the data indicate the
emergence of a new long-term trend of further decline in the country’s AFR.
In addition to examining the decline of the AFR in Lithuania, previous studies
on adolescent fertility rates have showed that there is a high degree of regional
differentiation in it. The rate in rural areas has been found to be almost twice as
high as in urban ones, and there are rural municipalities where the rate is six times
higher than in the major cities (Tretjakova 2016, Tretjakova et al. 2018). These
earlier studies emphasised that further research is needed to investigate the factors
behind the regional differentiation of adolescent fertility rates in Lithuania.

Hypotheses
In this study, we expect to find that a higher degree of regional differentiation in
AFRs can be detected in Lithuania if measured at a level lower than that of
municipalities (Hypothesis 1). We will explore how adolescent fertility rates are
related to individual and regional characteristics and the extent to which these
characteristics contribute to the regional differentiation of adolescent fertility rates
in Lithuania. Using individual-level data, we expect to find that girls who have given
birth in adolescence are more likely to be socially and economically disadvantaged
than their childless peers (Hypothesis 2). Finally, by using aggregate-level data, we
expect to find that specific regional characteristics increase the likelihood of girls
having children in adolescence (Hypothesis 3).
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Data and methods
This study is based on 2001 and 2011 data from the Lithuanian census, which is the
most reliable source of demographic data currently available in the country. While
some may raise concerns about the data being relatively old, the AFR hardly
changed from 2011–2018 in Lithuania; thus, we can assume that the data describe
the current situation reasonably well. This is the first study on adolescent fertility in
Lithuania to use aggregated data on low spatial-level (LAU-2) regions3 and
individual-level data from Lithuanian censuses. The study is based on anonymised
data, which makes it impossible to discern the identities of those in the research
population. Previous studies, although scarce, are based on aggregate-level data
from municipality-level (LAU-1) regions, and researchers could thus only analyse
general trends in adolescent fertility rates but not the causal relationships underlying
them.

Measurement
The main indicator of teenage fertility is the AFR (in the literature, it is also referred
to as the ‘adolescent birth rate’ or the ‘teenage fertility/birth rate’). It is an agespecific fertility rate that indicates the number of births per 1,000 women aged 15–
194 (United Nations 2013) and is calculated using the following formula:
5݂15 ሺݐሻ =

5ܤ15 ሺݐሻ

ത

5ܲ15 ሺݐሻ

× 1000

where 5݂15 ሺݐሻ = adolescent fertility rate, t = year, 5ܤ15 ሺݐሻ = number of live births
to women aged 19 and younger in year t, and 5ܲത15 ሺݐሻ = midyear population of 15–
19-year-old women in year t.
We use this formula when analysing the regional differentiation of the AFR in
Lithuania in LAU-2 regions. To estimate the potential annual fluctuations in the
AFR (when the rate is unusually high or low in a specific calendar year) and to avoid
inaccuracies caused by a low number of cases, the AFR was calculated for the fiveyear periods from 1997–2001 and 2007–2011. As the formula indicates, to calculate
the AFR, we needed data from the population of 15–19-year-old women for each
year of analysis. Because we used census data (updated every ten years), we had to
assume that there had not been any changes in the population during the five-year

3 According to the European statistical system (Eurostat), Lithuania is divided into 60 LAU-1 regions
(municipalities, LT – savivaldybės; avg. pop. size: 50,000) and around 600 LAU-2 regions (wards, LT – seniūnijos; avg.
pop. size: 2,000 in rural areas and 25,000 in urban ones). When we mention ‘regions’, we are referring to those at
the LAU-1 or LAU-2 level depending on the context. For more about the European statistical system, please see
Brandmueller et al. (2017).
4 The World Health Organization defines ‘adolescence’ as the age range between 10–19.
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periods.5 Although this data limitation contributed to some estimation errors, the
overall trajectories of change and the regional differentiation of the AFR could still
be assessed.
It is important to note that the AFR typically includes all births to teenagers,
regardless of birth order. However, the Lithuanian population censuses recorded
only the year of birth of a subject’s first-born child. Although most children born to
adolescent girls are first-borns, according to the vital statistics, around 11% of the
recorded births to 15–19-year-olds in Lithuania in 2011 were second- and higherorder ones (authors’ calculations). Second and higher-order teen births are
considered more problematic than first-order births, as they indicate a repeated
inability to postpone unwanted pregnancies. Therefore, the census data do not
account for possibly the most sensitive and complicated cases of adolescent fertility.

Sample
The statistical modelling was performed using Lithuanian census data from 2011.
The study covers women born between 1990 and 1997 who experienced their first
births while they were teenagers (14–19-years-old) and whose first children were
born from 2009–2011 (a total of 2,347 women). We compared them to their
counterparts who did not have children in adolescence (a total of 157,516 women).
The study’s sample was selected based on several factors related to the data’s
constraints. First, an important shortcoming of the census data (and thus of this
study) is that information related to individual characteristics was only available on
the date of the census. Thus, the effects of time-varying variables, such as education,
occupation, household status, etc., should be interpreted with caution. Since we
analysed adolescents who experienced their first births from 2009–2011, and the
census was conducted in 2011, the data were collected from subjects who had
already given birth. Therefore, we do not know what the social and economic
situations of the teenage mothers were prior to the births of their children. To
analyse the determinants of childbirth in adolescence, we need longitudinal data,
which are currently not available in Lithuania.

5 The population of Lithuania gradually declined during the analysed periods. Thus, prior to both censuses, the
population was higher than when the census data were collected. As a result, the AFR values reported here are
slightly reduced due to this calculation error.
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Analysis
First, using binary logistic regression, we explored the relationship between
individual characteristics and adolescent fertility.6 In other words, we estimated the
probability of becoming a mother in adolescence through a comparison between
young women who experienced their first births in adolescence and their childless
peers. The models included the following independent variables: socio-demographic
characteristics (ethnicity, educational attainment, marital status, household size),
socio-economic characteristics (employment, government benefits as their main
source of income), and living conditions (whether they resided in an urban or rural
area, whether they lived in owned or rented dwellings).
Second, using linear regression, we evaluated the effect of the regional context
on adolescent fertility rates. In the models, the dependent variable was the AFR, and
several independent variables corresponded to ethnic composition, labour status,
and geographical location; all were measured at the LAU-2 level. We additionally
added a variable measured at the LAU-1 level, which integrated various socioeconomic indicators and thus reflected the overall socio-economic situation at a
higher spatial level.7
We tested the models with more detailed information on the subjects’ ethnicity,
source of income, occupation, type of dwelling, etc.; however, the additional
variables were insignificant, and they did not improve the predictive power of the
models. All the variables which were included in the final models were checked for
multicollinearity, and there was no risk found. The models were also checked for
collinearity statistics (tolerance, VIF), and there were no violations detected.
Statistical modelling was performed using SPSS software, and cartographic analyses
were performed using ArcGIS.

6 In principle, our data are characterised by a hierarchical structure; individuals are nested within
neighbourhoods, which belong to municipalities. Initially, we attempted to use a multi-level (generalised linear
mixed model) approach. Unfortunately, the results of the statistical models produced by this method did not prove
successful. All the variables included (at all levels) acquired weak values, and most of them became statistically
insignificant. This can be explained by the relatively small research sample (N = 2,347) and detailed territorial
division (593 spatial units). We, therefore, decided to carry out this study using binary logistic regression and linear
regression techniques. The multi-level model is an extension of the regression model, and both apply the same
assumptions; the difference is that the multi-level model considers the relationships between cases (individuals)
caused by higher-level variables (Field 2009). Meanwhile, the regression model assumes that individuals (and their
associated data) are independent of each other. In the case of adolescent fertility research, the latter assumption is
more logically sound.
7 The estimation of the derivative variable (in Table 2, called the ‘integrated indicator of socio-economic
situation’) includes several socio-economic indicators: the added value created by an employed population,
unemployment rate, operating economic entities, recipients of government benefits as a percentage of the total
population, external mortality, relative number of children in families with social risk factors, average education
level, degree of religiosity, relative number of physicians, and accessibility of administrative centres. This variable
was constructed as part of the research project conducted by the authors (see the acknowledgements).
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Descriptive results
Trends in first births among adolescents
From 1991–2001, 31,139 first births were registered to adolescents (aged 14–19) in
Lithuania; this number dropped to 13,316 (i.e., by 2.3 times) over the following
decade (based on 2001 and 2011 Lithuanian census data). Similar tendencies can be
observed throughout the two decades – about half of the children were born to
19-year-olds, one-third to 18-year-olds, and one-fifth to younger subjects. The
decline in births can be explained by an overall decline in the number of adolescent
girls, but this is true only in the case of the youngest girls. The number of 18- and
19-year-olds remained almost the same, while the number of children born to
women of these ages declined by 2.3–2.5 times. Therefore, we can assume that the
existence of fewer births in this age category represents a change in fertility patterns
in which women’s first births are postponed until later in life.
Figure 2 shows the number of first births to teenagers from 1991–2010. The
number of adolescent births declined considerably, especially from 1991–2002. This
decline is especially visible among older teenagers; for example, in 1991 there were
2,058 births to 19-year-olds; in 2000, there were 1,092; and, in 2010, there were only
432. The decline in births to 14–17-year-olds has been less prominent overall, and,
since 2002, the change has been minimal.

Figure 2

First births by mother’s age from 1991–2010
(based on 2001 and 2011 Lithuanian census data)
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Regional differentiation of adolescent fertility rates
The previous studies on adolescent fertility in Lithuania were based on aggregatelevel data at the municipality level (LAU-1 regions) and showed that the differences
between municipalities with the lowest and highest AFRs reached six times. In this
study, we hypothesised that higher levels of regional differentiation in the AFR
would be detected when measured at a lower spatial level.
Figure 3 illustrates the regional differentiation of the AFR in Lithuania at a low
spatial level (in LAU-2 regions) during two periods: 1997–2001 and 2007–2011.
According to the census data, 10,014 and 4,978 infants were born during these
periods, respectively. The spatial pattern seen in both maps highlights the urbanrural distinction; the lowest AFRs can be seen in the largest cities and their
surrounding regions, and they increase with distance from the cities, reaching their
highest values in the peripheral rural regions. This urban-rural distinction became
more profound during the later period. However, there were some exceptions to the
trend, such as the existence of relatively high AFRs in the region surrounding
Vilnius (especially in the later period); as the results of our models show, this is
related to the population’s ethnic composition. Although there were no large or
exclusively problematic areas in Lithuania, and the regions with the highest and
lowest values were randomly distributed throughout the country, the wide range in
AFR values indicates a large amount of regional differentiation within the country.
In fact, the differences in the AFR reached 20 times at the LAU-2 level from
2007–2011. This supports Hypothesis 1, which holds that higher levels of regional
differentiation in AFRs can be detected in Lithuania when measured at a lower
spatial level. We can also argue that, not only is regional differentiation higher at the
LAU-2 level than in LAU-1 regions, but the increase in regional differentiation has
become more pronounced at the LAU-2 level over time. Indeed, growing spatial
inequality is noticeable in many social and economic spheres in Lithuania and other
CEE countries (Ubarevičienė 2017).
Our results suggest that there are problematic regions where the AFR is
considerably higher than the country-wide average. To better understand the causes
of regional differentiation, it is necessary to gain more insight into the factors that
contribute to high levels of adolescent fertility.
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Modelling results
The ‘picture’ of a teenage mother
Table 1 presents the results of binary logistic regression models that estimate
someone’s probability of becoming a mother in adolescence. In these models, those
who had their first child in adolescence (1) are compared with their counterparts
who did not have children during that period in their lives (0). These models help to
determine the relationship between the risk of having a baby at an early age and
various individual characteristics. They also provide a better understanding of the
impact that early motherhood has on female adolescents’ well-being.
Model 1 includes the socio-demographic characteristics of the subjects: ethnicity,
education, marital status, and household size. The results show that ethnicity did not
have a statistically significant effect on the likelihood of giving birth as a teen in
Lithuania. However, the effect of ethnicity becomes evident after controlling for
other characteristics. The education variable indicates that women who had children
in adolescence, compared to their childless peers, were significantly more likely to
have completed only a primary (22 times more likely), lower-secondary (23 times),
or secondary (three times) education (the reference group was ‘school student’ and
the category ‘university/college student’ referred to those who were studying at the
time of the census). The results showed that experiencing childbirth at an early age
was often accompanied by early marriage: the odds of getting married in
adolescence were 34 times higher for girls who had babies during that period in
their lives (unfortunately, based on the data, we were unable to determine the
sequence of these events). As the data revealed, one-third of the teenage mothers in
our sample were married, while 1% of those who did not have children in
adolescence were married as teenagers. Getting married at a young age is
uncommon in Lithuania – the average age at first marriage for women was 26.6
years in 2011 (Statistics Lithuania 2020). Thus, it can be assumed that, in the case of
adolescent marriages, the subjects were prompted to marry by (unplanned)
pregnancies. However, according to the country’s vital statistics, most of the
children born to 15–19-year-old women were born outside of wedlock – 74% in
2011. This stands in stark contrast to the general trend in non-marital fertility in
Lithuania, as less than 30% of births occur outside of wedlock (Maslauskaitė 2014).
As non-marital fertility in Lithuania has become associated with social inequality
(Maslauskaitė 2014), high rates of out-of-wedlock teenage births might be
considered another indication of the underprivileged status of those who become
teenage mothers. The results of Model 1 also showed that women who had children
as adolescents were more likely to live in large households; this probability increased
with household size. Given that only four variables were included, the combined
socio-demographic characteristics show that the model exhibits good fitness
(Nagelkerke’s pseudo-R2 = 0.299).
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In Model 2, we added two socio-economic variables: employment status, which
indicated whether the young mother was employed (reference category), registered
as unemployed, or inactive (note that the category ‘student’ was included with the
education variable), and a variable that indicated whether the subject was receiving
government benefits at the time of the census. The results show that the subjects
who had children in adolescence were 1.7 times less likely to be registered as
unemployed, but they were four times more likely to be economically inactive (when
controlling for ‘student’ status). In the first case, one of the issues facing the
subjects may have been that they had many family-related responsibilities and,
therefore, made more effort to find a job. In the second case, the young mothers
had to take care of their children, so they could not work or study. The results also
showed that teenage mothers were 11.5 times more likely to receive government
benefits than their peers without children. Including the socio-economic variables in
Model 2 appeared to influence the effects of the other variables when compared to
Model 1. First, the effect of ethnicity became significant. The results showed that
those who belonged to ethnic minorities had higher odds of having children in
adolescence than ethnic Lithuanians. In fact, this outcome can be linked to the
spatial patterns seen in Figure 3, which show higher AFR values around Vilnius;
these areas are dominated by ethnic minorities (Stanaitis–Česnavičius 2010). Second,
after controlling for the socio-economic variables, the effects of marital status,
household size, and, especially, educational attainment diminished, although the
differences between the analysed groups remained robust.
In Model 3, we added two additional variables describing living conditions,
which indicated whether a subject’s place of residence as a teenager was in an urban
or rural area and whether the members of her household lived in owned or rented
accommodations. The results show that those who had children in adolescence
were 1.4 times more likely to live in rural areas and 2.7 times more likely to live in
rented dwellings. This situation is consistent with the overall fertility trends in
Lithuania. Other studies have shown that rural women are characterised by a
‘younger’ timeline of procreative behaviour; in other words, they have children
earlier than their urban counterparts (Jasilionis et al. 2015). Studies conducted in
other countries have also indicated differences in urban and rural fertility rates, and
higher rates have been found to be associated with a delay in the onset of the
second demographic transition and a less intense effect of the transition in rural
areas (Walford–Kurek 2015). It has been argued that various features of the second
demographic transition, such as the postponement of childbearing, begin to
manifest themselves first in urban regions, which later become ‘triggers’ for altered
demographic behaviour in rural areas (Walford–Kurek 2015). Including the
characteristics of living conditions in Model 3 appeared to reduce some of the effects
of the other variables when compared with Model 2, but their addition improved the
fitness of the final model (Nagelkerke’s pseudo-R2 = 0.430 in Model 3).
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It should be noted that the research population in our sample consisted of
subjects who had already given birth, and the ages of their children ranged from
zero-three years. The individual characteristics included in the models were likely to
change, especially around the time of childbirth. In our models, we intentionally
analysed data aggregated over a three-year period, but we ran three additional sets of
tests: one with the first-year data (i.e., when no more than a year had passed since
the birth of the child) and ones with the second- and third-year data. This allowed
us to gain insights into the consequences of adolescent fertility over time. Although
the fitness of these models became much poorer due to the smaller sample sizes, it
is important to note that the effects of many of the variables increased in the
subsequent years, indicating that the socio-economic situations of adolescent
mothers tend to deteriorate over time. For example, compared to their childless
peers, the lag in the educational attainment of teenage mothers appeared to increase
sharply in the first and second years after childbirth. The probability of teenage
mothers getting married also increased over time; in the first year of motherhood, a
subject’s chances of getting married were five times greater than those of their
peers, and, in the second and third years following childbirth, they became nine
times higher. There were no significant differences between the two groups of
women regarding their household size during the first-year period; however, such
differences emerged later, showing that teenage mothers were more likely to live in
large households. Over time, the teenage mothers also became more dependent on
government benefits as their main source of income. The effects of the other
variables remained similar over time.
Summarizing the results of the models, the teenage mothers statistically
significantly differed from their peers. The results showed that women who had
given birth in adolescence were characterised by socially disadvantaged
backgrounds, confirming Hypothesis 2. These results suggest that early motherhood
poses major challenges to the well-being of adolescents and their offspring.
Especially serious challenges are posed by their low educational attainment, which
has long-term consequences for both the mothers and their children. Unfortunately,
due to time-varying variables, we were unable to determine causal relationships
(whether the children were born to adolescents who were already living in
deprivation or whether a decline in their circumstances occurred after the birth of
their child). In any case, the outcome is the same – having a child in adolescence is a
threat to both the mothers’ and their children’s social well-being.
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Table 1

Binary logistic regression model of becoming an adolescent mother
in Lithuania (Nadolescent mother = 2,347, Nchildless peer = 157,516,
based on 2011 Lithuanian census data)
Model 1
Individual-level variables
Socio-demographic characteristics
Ethnicity (ref = non-Lithuanian)
Lithuanian
Education (ref = school student)
Primary (attained)
Lower-secondary (attained)
Secondary (attained)
University/college student
Marital status (ref = not married)a)
Married
Household size (ref = one member)
2 members
3 or 4 members
5 and more members
Socio-economic characteristics
Employment (ref = employed)
Registered unemployed
Inactive or not indicatedb)
Social benefits (ref = not receiving)
Receiving
Living conditions
Residence (ref = rural)
Urban
Ownership (ref = renting)
Owning
CONSTANT
R square (Nagelkerke)

Model 2

Model 3

Exp (B)

Sig.

Exp (B)

Sig.

Exp (B)

Sig.

0.986

0.833

0.778

0.001

0.738

0.000

21.738
23.357
3.387
0.841

0.000
0.000
0.000
0.020

7.032
7.832
1.752
0.779

0.000
0.000
0.000
0.001

6.613
7.541
1.825
0.827

0.000
0.000
0.000
0.000

33.879

0.000

25.741

0.000

21.172

0.000

5.224
6.204
9.022

0.000
0.000
0.000

3.962
4.715
6.467

0.000
0.000
0.000

4.993
6.960
9.691

0.000
0.000
0.000

0.600
3.980

0.000
0.000

0.581
3.603

0.000
0.000

11.525

0.000

10.401

0.000

0.699

0.000

0.001
0.299

0.001
0.414

0.371
0.000
0.003
0.430

a) Including widows and divorced; the census does not provide information on cohabitation without marriage.
b) Inactive: housewife, disabled.

Regional characteristics and adolescent fertility
Next, we used linear regression to explore whether specific regional characteristics
increased the likelihood of having children in adolescence. The dependent variable
was AFR, which was estimated at the LAU-2 level (N = 593) and covered the
period from 2007–2011. According to the census data, 4,978 infants8 were born to
adolescents during this period.

8

Only the first births to adolescents were included; see the ‘Data and Methods’ section.
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Table 2

Linear regression model of adolescent fertility rates in Lithuania
(N = 593, average AFR value in the region=13.7, the min/max values ranged
from 0–66.7, based on 2011 Lithuanian census data)
MODEL 1
Aggregated LAU-2 level variables
Share of ethnic minorities, %
Share of unemployed, % (from total employed)
Share of low occupational statusa), % (from total employed)
Distance (km) from the regional centerb)
Aggregated LAU-1 level variable
Integrated indicator of socio-economic situation
Adjusted R square

MODEL 2

beta

Sig.

beta

Sig.

0.096
0.161
0.270
0.060

0.012
0.000
0.000
0.165

0.096
0.160
0.269
0.058

0.012
0.001
0.000
0.229

–0.005
0.166

0.919

0.160

a) Skilled agricultural, forestry, and fishery workers; skilled laborers and craftsmen; plant and machine operators
and assemblers; unskilled laborers.
b) 12 largest cities in Lithuania.

Table 2 presents the results of two models. In Model 1, we included four
independent variables that pertained to ethnic composition, labour status, and the
geographical location of the LAU-2 regions. The results showed that, the higher the
share of ethnic minorities, unemployed persons, and those with low occupational
status, the higher the AFR would be in a region. However, although all these
variables had a statistically significant effect on the AFR, their effect was weak. An
unexpected finding was that the distance to the nearest regional centre (as well as
the distances to municipal centres or major cities) had no significant effect on the
AFR, which contradicted the implications of our literature review (see Bell et al.
2004, Shoff–Yang 2012). In the case of Lithuania, this may be the case because the
country is small and its urban network is evenly distributed, thus the locations of the
regions do not have a significant impact on the AFRs in the regions within the
country. Moreover, this result is in line with our above-mentioned analysis of
regional differentiation, in which we found that the highest and lowest AFRs were
randomly distributed throughout the country.
In Model 2, we added an additional variable measured at the LAU-1 level, which
integrated the various socio-economic indicators and thus reflected the overall
socio-economic situation at a higher spatial level. The effect of this variable on the
AFR was also marginal. Our final regression model explained only 16.6% of the
variations in the AFRs between the LAU-2 regions. Although the number of
variables included was limited, further elaboration of the model did not result in
increased predictive power. Overall, our results suggested that, although the AFR
tends to be higher in socio-economically disadvantaged regions, the regional context
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does not have much influence on adolescent fertility rates. Moreover, we also found
that the higher the regional level used, the less influence it had on the interpretation
of the territorial patterns of AFRs. Thus, Hypothesis 3 was supported only partially.
Our research and its findings are based on objective measures of regional socioeconomic deprivation, but there is research indicating that perceived environmental
risks (e.g., a teenager’s perception of her neighbourhood) may be a better predictor
of adolescent fertility than actual regional socio-economic indicators (Johns 2011).

Conclusion and discussion
In this paper, we investigated the effects of individual and regional characteristics on
adolescent fertility rates and the extent to which these characteristics contribute to
the regional differentiation of adolescent fertility rates in Lithuania. Our results
revealed extreme differentiation in adolescent fertility rates at a low spatial level,
confirming our first hypothesis. Contrary to our expectations, the results show that
the socio-economic context of the region does not have much influence on
adolescent fertility rates. This finding only partially supported our third hypothesis,
and it is inconsistent with those of many other studies (see Bell et al. 2004, Shoff–
Yang 2012). Our results imply that large differences between the regions mostly
emerged due to the spatially uneven distribution of socially and economically
underprivileged teenagers. Such a finding invites us to reexamine the importance of
regional and individual factors and raises questions for future research about
whether this is a distinctive characteristic of Central and Eastern European
countries. In terms of individual-level characteristics, the results confirmed our
second hypothesis, which held that women who have given birth in adolescence are
more likely to be socially and economically disadvantaged than those who had
postponed motherhood. Our results implied that early motherhood has long-term
consequences for both mothers and their children and can threaten their social wellbeing.
The behavioural ecological perspective on fertility suggests that, under some
ecological conditions, such as those involving poverty, risky environments, unstable
family backgrounds, etc., early motherhood may constitute an adaptive strategy
(Dickins et al. 2012). Thus, to reduce adolescent fertility, measures should be aimed
at improving the lives of girls and young women living in such circumstances. This
could be accomplished at the neighbourhood level, but the results of this study
indicated that state-implemented strategies and policies targeted to individuals may
be more effective in reducing regional disparities in adolescent fertility. Investments
in the education system could also have a preventive effect because girls with better
cognitive skills and greater academic performance have a lower probability of
becoming teenage mothers (Lou–Thomas 2015). It would be especially beneficial to
focus on improving the quality of education in peripheral regions, where the levels
of teenage motherhood tend to be higher.
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Alongside such efforts to reduce teen births, it is important to provide
appropriate social and financial support to young mothers and their families,
especially since our results showed that their socio-economic situations tend to
worsen over time. As early motherhood significantly increases someone’s likelihood
of dropping out of the educational system, thereby triggering a vicious circle of
poverty, it is especially important to create favourable conditions for teenage
mothers to return to school as early as possible, preventing a further widening of
the gap between their socio-economic status and that of their childless peers. The
current judicial practice in Lithuania emphasises parental responsibility (irrespective
of a parent’s age) for providing for a child, thus encouraging young parents to seek
paid employment instead of continuing their education. Policies focused on
enabling young parents to combine work and study are also non-existent.
It has been proven that making resources, especially those related to childcare,
available has a greater impact on adolescent parents’ educational attainment than
parenthood itself (Mollborn 2007); therefore, we propose three possible solutions.
First, most teenager mothers live in extended families, thus it is likely that someone
else in such households could take care of their children for a few hours a day; this
could be supplemented by public financial support. Alternatively, the state and
municipalities could subsidise babysitters for young parents attending school.
Second, regarding enrolment queues in kindergartens, the children of teenage
mothers should be prioritised. Third, a network of nurseries, where children are
admitted not from the age of two – which is the current standard in Lithuania9 –
but, for example, from 18 weeks (the OECD countries’ average) could be
developed. Inter alia, it would be generally beneficial to Lithuania and many Central
and Eastern European countries, where the duration of maternity leave is very
‘generous’ (may last up to three years), which undermines women’s careers and the
opportunities they can enjoy.
Although our study has limitations related to constraints on the data and its age,
it contributes to the extremely limited body of knowledge related to adolescent
fertility in Lithuania. Since Central and Eastern European countries have
experienced similar trajectories in terms of population changes during recent
decades, and many of them are characterised by relatively high adolescent fertility
rates, the results of this study on Lithuania could be useful to those seeking to
understand the overall situation within the post-socialist region. Moreover, because
both individual and regional factors are analysed, and such studies are rare, our
study advances the knowledge of adolescent fertility beyond its focus area of Central
and Eastern European countries. To gain a better understanding of the causes and
consequences of high adolescent fertility rates, future research should be based on
up-to-date longitudinal data.
9

In Lithuania, there are very few kindergartens that accept children as young as a year old.
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