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a b s t r a c t

Previous studies have shown that strong relationships exist between deprived environments and

teenage motherhood. However, such studies have predominantly identified deprivation using

neighbourhood-wide measures of socio-economic status. Few studies of teenage parenthood have

examined how individuals perceive their environment and the importance of this perception on

reproductive behaviour and timing. Using data collected from a sample of women living the county of

Gloucestershire, UK, this paper explores the predictive value of two methods of assessing the

environment: (1) the structural component—deprivation at the neighbourhood level and (2) the

individual’s subjective experience of her pre-pregnancy environment, when examining how the wider

environmental context can influence the decision of becoming a teenage mother. The results indicate

that a woman’s perception of her neighbourhood of residence at the time she conceived, her perceived

environmental risk, may be a more discriminating predictor of teenage motherhood than deprivation

measured by ward economic and deprivation indicators.

& 2010 Elsevier Ltd. All rights reserved.

1. Introduction

It has been well documented that child and adolescent
development and well-being is influenced by area of residence
(Leventhal and Brooks-Gunn, 2000) and that women who give
birth as teenagers often live in neighbourhoods that are classified
as deprived. Research has indicated that teenage pregnancy and
motherhood correlate with the socioeconomic status of, or
social deprivation in, the area of residence (Brewster, 1994a,
1994b; Brewster et al., 1993; Brooks-Gunn et al., 1993; Crane,
1991; Garlick et al., 1993; Hogan and Kitagawa, 1985; Kirby et al.,
2001; Singh, 1986) and that where a woman lives may be related
to her chance of conceiving before she turns twenty (Diamond
et al., 1999). Research exploring the influence of neighbourhoods
on pregnancy timing has typically linked effects such as
neighbourhood-wide measures of socio-economic status, access
to education, and poor career prospects to teenage motherhood,
often focussing on the experiences of deprived African-American
adolescents (Brewster, 1994a; Brooks-Gunn et al., 1993; Crane,
1991; Hogan and Kitagawa, 1985).

The United States has the highest rate of teenage conceptions
and births in the developed world, at 52.1 births per 1000 women
aged 15–19, while countries such as Korea, Japan, Switzerland and
the Netherlands all have rates lower than 7 births per 1000

women (UNICEF, 2001). It has been argued that the difference
between nations on this measure reflects income inequality:
where there is greater disparity between rich and poor, teenage
births are more common (Wilkinson and Pickett, 2009). In other
words teenage births are more common in unequal societies. It is
well established that African-American teenagers, who have
higher rates of poverty, higher unemployment rates and high
rates of serious illness when compared to ‘white’ American
women (McAdoo, 2006), have a birth rate twice that of their white
counterparts (84 per 1000 vs. 45 per 1000 UNICEF, 2001). Teenage
births are also more common among ethnic minorities in other
developed countries: in the Netherlands the majority of the small
number of teenage births are to ethnic minority immigrants
(UNICEF, 2001). This may in part be due to the social and
economic exclusion that such communities face (reflecting overall
inequality).

The United Kingdom, where this study was conducted, has the
highest rate of teenage pregnancy (and motherhood) in Western
Europe (Bradley-Stevenson and Mumford, 2007; UNICEF, 2001;
Wellings et al., 1999; Westall, 1997). In 2001 there were 30.8
births per 1000 women between the ages of 15 and 19 (UNICEF,
2001). Recent data taken across England and Wales (May 2010)
show that although there has been a general decline in the rate of
teenage conceptions since 1998, categorised by the British
government as conceptions to females under the age of 18 and
under the age of 16, the rate has remained above 40 per thousand
in the under 18 year old category and above 7 per thousand in
the under 16 year old category. Overall, in England and Wales,
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there were 635,901 live births in 1998 and 708,711 live births in
2008, an increase of 72,810 (Teenage Pregnancy Unit, 2010).

Across the UK rates of teenage pregnancy and motherhood are
highest in industrial and mining areas, ports, and in urban
environments (teenage births 43 per 1000 15–19 year olds in
areas classified as ‘Ports and Industries’) while lowest in areas
classed as growing or prosperous (�11 births per 1000 15–19
year olds) (Armitage, 1997; Botting et al., 1998). Women living in
the most deprived neighbourhood in England had their first child
at a younger age than women from affluent areas (Nettle, 2010).
This suggests that area of residence is a significant factor in births
to British teenage mothers, and indicates the importance of the
area where a young woman lived at the time she conceived
(Wellings et al., 1999).

Such research appears to demonstrate that geographical
location, in addition to individual characteristics, is important in
determining the occurrence of teenage pregnancy and parenting.
Similarly, such ‘neighbourhood effects’ (for a thorough review see
Jencks and Mayer, 1990) have been considered important in the
explanation of, among others, poor educational attainment
(Garner and Raudenbush, 1991), child abuse and maltreatment
(Coulton et al., 1999), and crime and delinquency (Sampson and
Groves, 1989).

Although the study of neighbourhood effects in relation to
particular outcomes can assist policy makers in concentrating
efforts on specific geographical locations, there has been criticism
of using this approach in the context of teenage pregnancy, as
well as more broadly. Identifying such effects over and above
individual characteristics can be extremely difficult. The char-
acteristics of a neighbourhood may, for example, be due to the
fact that families with similar backgrounds tend to live in the
same area (Overman, 2002). The data sets which have been most
often used to examine neighbourhood effects on teenage fertility
also rarely contain measures of any potential intervening
mechanisms (South and Baumer, 2000). Furthermore, examina-
tions into the relative contributions of neighbourhood and family
measures on developmental outcomes of individuals typically
define neighbourhood characteristics purely by aggregate char-
acteristics from census-level data and ignore individuals’ actual
experiences of their neighbourhoods (Elliott et al., 2006;
Geronimus et al., 1996; MacIntyre et al., 1993; O’Neil et al.,
2001; Wilson, 1991a). It has been strongly suggested that ‘‘the
emergent social organisation and culture of the neighbourhood’’
(Elliott et al., 2006, p. 279) is much more important than overall
socioeconomic status when trying to explain individual variation
within local environments. In relation specifically to teenage
motherhood, McCulloch (2001) demonstrated that the association
between living in a deprived area of Britain and teenage
motherhood was due to the personal disadvantage that comes
from living in such an area, and that it was this disadvantage, not
an effect attributable to neighbourhood, that was the more
significant determinant of teenage motherhood (McCulloch,
2001). It has also been suggested that even if women from
socioeconomically deprived neighbourhoods are more likely to
have children as teenagers, there is still no understanding as
to why groups of women from disadvantaged areas would share a
belief that teenage motherhood is a positive or desirable outcome
(South and Baumer, 2000).

In light of these difficulties, the research approach of examin-
ing neighbourhood deprivation indices and linking them to local
teenage pregnancy rates, though highlighting a potential relation-
ship, may not be the best method to explore how individual
women are influenced in their sexual and reproductive decision-
making by their neighbourhood’s characteristics. The associations
between area of residence and personal characteristics, and
between these and subsequent behaviour (McCulloch, 2001)

suggest that a more profitable approach to exploring the links
between deprived environments and teenage motherhood may be
to investigate respondents’ subjective perceptions about the area
in which they live. This approach is also recommended by South
and Baumer (2000) who believe that more direct real and
perceived measures will help explain community effects on
behavioural outcomes in adolescents.

There is an extensive research paradigm suggesting that
individual perception of the environmental context is a key
variable influencing behaviour (Anthony and Nicotera, 2008;
Baxter and Eyles, 1999; Earls et al., 1994; Kingston et al.,
2009; Leventhal and Brooks-Gunn, 2000; Sooman and MacIntyre,
1995; Spencer, 2001; Walsh-Daneshmandi and MacLachlan,
2000; Wilson, 1991b). One aspect of this work is the investigation
of perception of risk in, and/or overall quality of, the local
environment and how this relates to heath behaviours, including
mental and physical well-being (Baum et al., 2009; Carter et al.,
2009; Chandola, 2001; Cho et al., 2005; Christie-Mizell et al.,
2003; Collins et al., 1998; Gary et al., 2007; Lumeng et al., 2006;
Poortinga et al., 2008; Sooman and MacIntyre, 1995; Wen et al.,
2006) and smoking (Siahpush et al., 2006). For example, Cho et al.
(2005) found that individuals who were dissatisfied with their
neighbourhoods had poor emotional health. Relationships
between feeling unsafe in a neighbourhood and general health
assessment have also been explored (Baum et al., 2009; Chandola,
2001), as has the role subjective neighbourhood assessment plays
in determining psychological well-being specifically among
women (Carter et al., 2009; Christie-Mizell et al., 2003).

A subset of this work has specifically focused on the role that
individual environmental perception has in shaping adolescent
mental health and related behaviours (Aneshensel and Sucoff,
1996; Buysse, 1997; Lambert et al., 2004; Rasmussen et al., 2004;
Schwab-Stone et al., 1995; Sellström and Bremberg, 2006;
Upchurch et al., 1999). Aneshensel and Sucoff (1996) classified
graffiti, crime, violence, and drug use as threatening conditions
when asking adolescents about their environments, and sug-
gested that such conditions should be considered as ambient
environmental hazards that directly contribute to antisocial
conduct and mental health problems, while Schwab-Stone et al.
(1995) linked antisocial behaviour to how safe, or unsafe,
adolescents felt in their residential neighbourhood.

Together these studies strongly suggest that individual
perceptions do matter, and need to be included in research
investigating behaviour and the role of wider environmental
contexts and furthermore, that individual perception of neigh-
bourhood quality and risk is a more salient, and potentially more
accurate, predictor of health, well-being, and social behaviour of
both adolescents and adults than objective and structural
measures. An individual’s assessment of the area in which they
live appears to affect, either consciously or unconsciously, the life
decisions they make and how they behave.

Individual perceptions of local environment are also directly
related to both sexual behaviour and pregnancy outcomes.
Teenagers who perceived their environments as threatening
entered sexual relationships at earlier ages (Upchurch et al.,
1999), while women who rated their environments unfavourably
on a variety of measures, such as community support, had babies
of lower birth-weight (Auger et al., 2008; Buka et al., 2003; Collins
et al., 1998). Such findings are especially intriguing as they
suggest a direct link between individual perceptions of the local
environment and specific reproductive health outcomes and
behaviours.

To date, however, no research has specifically examined the
relationship between perceptions of the neighbourhood and
teenage motherhood. This is surprising given the number of
studies which link teenage pregnancy and motherhood to the
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general neighbourhood context. Human sexual behaviour and
reproductive decision making is undeniably complex, and
although numerous factors may contribute to the occurrence of
teenage motherhood, a successful understanding of the role
played by the environment in this outcome requires appropriate
measures of the environment. The inclusion of individual
environmental perception measures during explorations of such
behaviours should lead to a more precise understanding as to why
such strong relationships exist between place of residence and the
timing of reproductive events.

Within this study, instead of focusing solely on the economic
attributes/deprivation of a neighbourhood (the objective struc-
tural component of the environment: Aneshensel and Sucoff,
1996) as a predictor of teenage motherhood, the predictive value
of young women’s perceptions of their pre-pregnancy neighbour-
hood environments (the subjective experiential component:
Aneshensel and Sucoff, 1996) is also explored, with the aim of
testing whether subjective views of the environment might be
more useful than typical economic-status and deprivation
descriptors as a measure of the environmental influence on
reproductive behaviour.

2. Data and methods

2.1. Study population

Data were taken from a retrospective case-control study of
teenage motherhood, collected by self-completion postal question-
naire in the county of Gloucestershire, which is situated in the
South-West of England. Within Gloucestershire, every woman who
had given birth for the first time within the four years prior to the
study date, whilst a teenager (12–19 years), was contacted by post,
as were a randomly selected equal number of women who had
given birth to their first child between the ages of 20 and 27 years. A
case-control design was used because it allowed for the comparison
of two groups of women who had already experienced their first
birth and therefore took into account that women’s perceptions may
have been influenced by the experience of becoming a mother.
Ethical clearance for this project was obtained from the South West
Local Research Ethics Committee and all responses were held in the
strictest confidence. Full details on participants and procedures can
be found elsewhere (Johns, 2003).

Both the sample and the location of the study were well suited
for investigating the predictive value of both the objective
(economic deprivation) and subjective (perceived) environments
on teenage motherhood. The data came from a contemporary
sample of women, all of whom had given birth to their first child
within the 4 year period before the questionnaire was received.
Response rates for a postal questionnaire were acceptable with a
response rate of 41.7% (n¼332) for women who had given birth as
teenagers, and 58.3% (n¼465) for women had given birth after the
age of 19. Respondents were typically long-term residents of the
county, having lived in Gloucestershire for an average of 220.18
months (SD¼101.7, median¼240, range¼2–384 months), or
approximately 18 years at the time the questionnaire was
received. Respondents were also evenly distributed geographi-
cally, indicating that no one area of the county was severely
underrepresented by non-response. Teenage and non-teenage
mother respondents did not vary systematically from each other
in their geographic distribution and, overall, respondents had a
similar geographic distribution to those who chose not to
respond. Questions about race/ethnicity could not be asked of
the study sample, due to ethical guidelines, but results from the
2001 UK census reveal that the county is very homogenous in
terms of ethnic background—the total proportion of people from

non-white ethnic groups in Gloucestershire is only 2.8%, which is
small compared to England and Wales as a whole (9.1%)
(Gloucestershire County Council, 2006).

Although Gloucestershire is a county often regarded as having
few social problems, many difficulties, such as being socially
isolated, can arise for residents who live in rural areas on low
incomes. Such a possibility has been largely ignored with most
studies of deprivation and teenage pregnancy and motherhood
focussing on large urban environments rather than predomi-
nantly rural, affluent counties like Gloucestershire with hidden
pockets of both rural and urban deprivation (Roberts, 1998). The
existence of deprivation and social problems within the county
(around the time respondents’ conceptions occurred) can be seen
when factors such as health and crime are examined; some
districts scored worse than the national average on these
indicators. Two of these districts, Gloucester and Cheltenham,
were placed in the worst half of the Department of the
Environment’s Index of Local Conditions, with rankings of 138
and 156 out of 366, respectively, where the worst district is
ranked 1. It was also recognised that, in 1998, parts of urban
Gloucestershire, specifically the city of Gloucester, had problems
such as crime and drug addiction, equivalent to those of larger
cities (Roberts, 1998).

2.2. Environmental measures

2.2.1. Structural component

Information about a woman’s ward of residence when she
became pregnant was determined for a sub-sample of women
(n¼369, 46.3% of the total). This sub-sample consisted of the
respondents for whom complete postcode information at the time
of conception was known. Postcodes were matched to wards
using the Updated UK Lookup-Tables, available through the
Manchester Information & Associated Services data-set service
at the University of Manchester (http://convert.mimas.ac.uk;
Simpson, 2001).1 A ward is the base unit for all United Kingdom
administrative geography, and is an electoral subdivision of the
local authority. At the time data was collected there were 142
wards in the county of Gloucestershire, all of which had distinct
boundaries. The use of wards is highly appropriate for this study,
given that they are small geographical areas of fewer than (in
Gloucestershire) 3000 residents (Gloucestershire County Council,
2002). When neighbourhood characteristics are studied using
larger geographic boundaries too much variation within the
defined boundary, and too little variation between the areas of
interest, exists. This reduces precision and makes it difficult to
determine the importance of particular variables on the outcome
of interest (Sellström and Bremberg, 2006).

The deprivation level of each ward was determined by using
the average gross household weekly income amount for each
ward (ward socioeconomic status, hereafter ward SES), the
Childhood Poverty Index (hereafter CPI), and the Index of Multiple
Deprivation for England 2000 (hereafter IMD). These measures
were obtained in August 2009 from the official UK Neighbourhood
Statistics Service web site organised by the Office for National
Statistics (ONS, 2008). They were chosen as the most useful tools
with which to measure neighbourhood deprivation in this study,
primarily because they examine poverty at the ward level.
Furthermore, they are more up to date than previous indices
(for example the Index of Local Deprivation 1998, which was
mostly based on 1991 Census data), and have results that are

1 Continuation and further development of this project now found at http://

geoconvert.mimas.ac.uk/
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available online (ONS, 2009). More details about the IMD and the
CPI can be found in the Department of the Environment, Transport
and the Regions (DETR) (2000) document.

The measure of household income, rounded to the nearest £10,
was compiled by the ONS using data from the 1991 UK census,
Inland Revenue and benefit claimant data, and the 1998/1999
Survey of Family Resources, and therefore is a reasonable
assessment of ward household income at the time to which the
study relates. The measure of childhood poverty was taken from
the index created in 2000 by the DETR (as was) as a supplement to
the IMD. The CPI ward score refers to the proportion of children
under the age of 16 living in benefit-reliant families for each ward.
For example, a childhood poverty score of 20.8 indicates that
20.8% of the children in that ward live in income deprived
households.

The Index of Multiple Deprivation (IMD) 2000, commissioned
by the DETR, is a combination of 33 deprivation indicators that
form six domains of deprivation at the ward level (defined by
administrative boundaries as of April 1998), with each domain
weighted and standardised to create a multiple deprivation score
for every ward in England. The IMD ward scores, unlike the
measure obtained from the CPI, do not represent a proportion of
the deprived ward population and cannot be used as a cardinal
measure (although have often been treated as such, cf. Woolley
et al., 2006). Therefore, to use this measure appropriately in
parametric regression analyses, and for ease of interpretation, the
IMD ward scores for the sample in this study were divided into
quartiles, with the 1st quartile representing the least deprived
wards and the 4th quartile representing the most deprived wards
in the study.

2.2.2. Subjective experiential component

To measure how an individual perceived the quality of her
environment at the time she conceived, the respondents were
asked to complete a section of 12 items, integrated into a larger
self-completion questionnaire, that asked about the dangers in
and general ‘atmosphere’ of, their residential area (Table 1). These
items dealt with ambient hazards and social cohesion of their
residential area and allowed for consideration of, and potential
comparison between, positive (support) and negative (risk to self)
neighbourhood factors. Although the subjective component
measure was designed for this study, questions were modified
from existing sources that have attempted to evaluate individual
perceptions in both the support and risk domains (Aneshensel
and Sucoff, 1996; Moore and Chase-Lansdale, 2001; Siahpush
et al., 2006; Sooman and MacIntyre, 1995; Steptoe and Feldman,
2001). Questions were scored on a Likert-type scale where 5
equalled Strongly Agree and 1 equalled Strongly Disagree. It was
anticipated that the 12 items would relate to the perceived level
of risk that a neighbourhood posed for each individual.

A principal-components method of factor extraction was used
on the 12 questionnaire items. Missing values were replaced by
the mean and varimax rotation was used (Kaiser, 1958). Use of
oblique rotation was also explored, but did not alter any results.
For ease of interpretation the orthogonal measures were therefore
used in model building (Klein, 2005). The Kaiser–Meyer–Olkin
(KMO) measure of sampling adequacy was also examined to
determine whether principal components analysis was suitable
for data reduction in this instance. Factor scores using the
regression method were created for each individual. Examination
of the scree plot and eigenvalues indicated there were two
underlying factors both with eigenvalues over 1 (Kaiser Criterion).
These factors could be readily interpreted, with the items loading
into each being of a similar theme, and accounted for 68.63% of
the variance. All 12 items loaded at values greater than�0.50,

which is considered the minimum significant loading score
(Hair et al., 1998). Even though PCA analysis was only attempted
on 12 items in this instance, the KMO measure of sampling
adequacy (0.92) attested to the appropriateness of using PCA in
this case. The two factors were orthogonal (uncorrelated). Specific
items and their greatest loading values can be found in Table 1.

The first factor obtained from the PCA (eigenvalue¼7.10,
59.42% of the total variance accounted for, n¼10 items loading
above 0.50 on this factor, x¼2.06, SD¼0.86) contained all the
items that asked a respondent, from a pessimistic standpoint, how
they felt about the area where they lived when they conceived.
These 10 items all appeared to measure a respondent’s subjective
opinion about how dangerous and risky her local environment
was at the time she when became pregnant. This component was
labelled perceived environmental risk. Cronbach’s alpha coefficient
was 0.93, which indicates extremely high inter-item reliability.

The second factor obtained from the PCA (eigenvalue¼1.12,
9.39% of the variance, n¼2, x¼3.14, SD¼0.95) contained the two
questions from the original 12 item scale that asked about the
respondent’s integration into her community at the time when
she became pregnant and how involved the community members
were with one other. This factor was labelled perceived community

support. Cronbach’s alpha coefficient for this factor was 0.77.

2.2.3. Familial component

To determine the relative importance of the environment, and
more specifically to evaluate whether the subjective component is
a more useful measure than the structural component when
other, known, predictors of teenage motherhood are considered,
the environmental measures were evaluated in the presence of
two additional independent variables, family stress and family
structure during childhood, to control for the effect of the pre-
conception family environment. It has been demonstrated that
the family environment and relationships within families
have strong impacts on reproductive timing and the occurrence
of teenage motherhood (Belsky et al., 1991; Garfinkel and

Table 1
Varimax rotated component matrix from PCA of the items related to perception of

the pre-pregnancy environment. Greatest item loading values are shown.

Items Factor

Perceived

environmental

risk

Perceived

community

support

Item 1: The area I lived did not feel safe to

me

0.705

Item 2: I did not feel safe walking alone in

the area during the day

0.635

Item 3: I did not feel safe walking alone in

the area after dark.

0.568

Item 4: The area was not a nice place to live 0.703

Item 5: The area was not a nice place for

children to grow up.

0.680

Item 6: I was scared to be alone in my house

because of the area I was living in

0.711

Item 7: Crime was a problem in the area 0.845

Item 8: Vandalism was a problem in the

area

0.835

Item 9: There were problems (such as noise,

abuse, or crime) with my neighbours in

the area

0.829

Item 10: I felt threatened by violence in the

area

0.816

Item 11: I felt I was part of a community. �0.858

Item 12: In general I would say that when I

got pregnant I lived in an area where

people helped each other out

�0.825
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Mclanahan, 1986; Kiernan and Hobcraft, 1997; Wu and
Martinson, 1993). Although a number of additional variables
could have been included at this point, two strong predictor
variables of family environment are sufficient, especially as the
family stress variable is an aggregate measure; additional
variables would lead to a more complex, and potentially mean-
ingless, model and would make it more difficult to directly
address the hypothesis of this study.

The level of family stress experienced by a respondent was
determined using the Family Stress Scale (Mikach and Bailey,
1999). The 12-item Family Stress Scale was originally designed to
determine whether women who reported higher numbers of
sexual partners had stressful childhood memories, and to assess
family-life during childhood. Answers to the items presented as
statements were given on a five-point scale where 1 equalled
Strongly Agree and 5 equalled Strongly Disagree, where higher
scores indicated a more stressful family situation (Cronbach’s
alpha¼0.91).

To ascertain childhood family structure the sample were asked
with whom they had lived the most before the age of 12. A list of
13 possible family types was included and there was an ‘Other’
category listed that could be checked if none of the family types
listed fitted that particular individual. Age 12 was chosen as it was
the youngest possible age of any contacted individual. As the
family structure variable was categorical, the responses were
recoded into the larger categories of living with both father and
mother (biological or adopted) and living in some other family
type. This methodology has been used in previous studies to
determine childhood family structure (Amato et al., 1995;
Mclanahan and Sandefur, 1994).

2.3. Analytic strategy

The dependent variable (motherhood status) was categorised
as a binary variable, Teenage Mother (women who had given birth
before the age of 20), and Non-teenage Mother (women who had
given birth between 20 and 27), as this reflects the case-control
nature of the data collection. As the dependent variable was
discreet, an ordinary least squares linear regression model could
be anticipated to be heteroscedastic and predict probability
values beyond the (1, 0) range. Thus, binary logistic regression
models (6 in total) were used for analysis. This is the appropriate
multivariate technique for the estimation of a binary outcome in a
case-control study such as this, when the predictor variables are
either continuous or categorical. It allowed for the calculation of
the relative risk of being a teenage mother through the calculation
of an odds ratio (Hosmer and Lemeshow, 1989; Kleinbaum, 1994).
Data were analysed using SPSS version 16. For all five models the
odds ratios (OR) and 95% confidence intervals (CI) were
calculated. Case-deletion statistics were analysed to ensure that
no single individual was unduly affecting the models’ outcomes.

Multicollinearity between variables was assessed to determine
their appropriateness for use in additive models. There were no
serious inter-correlations between any of the variables used in the
analyses described below. For example, Ward SES and perceived

environmental risk were only moderately correlated (rs¼�0.38,
n¼369, po0.001 two-tailed), and the variance inflation factor
was found to be acceptable (VIF¼1.67) (Miles and Shevlin, 2001).

Models 1–3 tested whether structural components of the
environment significantly predicted teenage motherhood, using
ward SES, the CPI, and the IMD as the independent (predictor)
variables. In Model 4, the independent variables entered into
analysis were the factor scores for the measure of perceived

environmental risk and the measure of perceived community

support obtained in the previously described principal

components analysis. These represent potential measures of the
subjective component of the environment. Model 5 tested the
predictive value of the respondents’ family circumstances using a
measure of family stress and the respondents’ family structure at
age 12. Significant measures from Models 1–5 were then entered
into an additive binary logistic model (Model 6) to examine which
were the most significant predictors of teenage motherhood when
the effects of the other variables in the model were partialled out.

3. Results

369 women living in 112 distinct wards were included in the
analysis. Of these, 123 had given birth while they were teenagers
and 246 had given birth between the ages of 20 and 27. The mean
age at first birth was 22.9 years (SD¼4.02, range¼13.92–28.00).
The average gross household weekly income by ward for the
sample was £455.50 (SD¼79.38, range¼£260–710). Just over 80%
of respondents had lived primarily with both parents before the
age of 12, with 19.2% having grown up in some other family
structure. The mean time that had elapsed between the birth of
their child and the receipt of the questionnaire was 2.27 years
(SD¼1.16, range¼0.50–4.41), and there was no significant
difference between teenage and non-teenage mothers on this
measure. Therefore, it was assumed that there would be minimal
difference in the recall of events and feelings between the two
groups of mothers.

Teenage motherhood was predicted separately by each of the
structural measures (Table 2). Living in a ward with a low SES at
the time pregnancy occurred, determined by mean ward income
level, increased a woman’s odds of being a teenage mother (Model
1: n¼369, w2

¼14.29, df¼1, po0.001). For every unit of increase
in the gross weekly household income of a particular ward, a
woman’s odds of being a teenage mother decreased by 0.99.

Residing in a ward with high childhood poverty at the time
pregnancy occurred also was found to predict a woman’s odds of
being a teenage mother (Model 2: n¼369, w2

¼16.15, df¼1,
po0.001). For every unit of increase in the proportion of children
living in poverty in a particular ward, a woman’s odds of being a
teenage mother increased by 1.03 or 3%.

Teenage motherhood was also predicted by the overall
deprivation of a ward (Model 3: n¼369, w2

¼18.54, df¼3,
po0.001). For example, respondents who lived in the most
deprived wards (4th quartile) were 239% (OR¼3.39) more likely
to be teenage mothers when compared to respondents who lived
in the least deprived wards (1st quartile).

The odds of being a teenage mother increased if a respondent
lived in an area she believed to be dangerous at the time she
became pregnant (Model 4: n¼369, w2

¼37.21, df¼2, po0.001).
Only one of the two variables entered into the model was
significant. The measure of perceived community support was not a
significant predictor of teenage motherhood. For every unit of
increase (+1) of perceived environmental risk, however, the odds
of a woman being a teenage mother increased by a factor of 2.06
or 106% (Table 2).

Model 5 examined the two measures of the family environ-
ment (n¼369, w2

¼13.89, df¼2, p¼0.001). Family stress was the
only significant predictor of teenage motherhood. For every unit
increase in family stress score, the odds of being a teenage mother
increased by 44% (OR¼1.44, Table 2).

Combining the significant predictors into a single additive
model showed that perceived environmental risk was the only
significant predictor of teenage motherhood when controlling for
the effects of ward SES, the CPI score, IMD by quartile and family

stress (OR¼1.73, 95% CI 1.31–2.29, po0.001, Table 2). The model
was significant (Model 6: n¼369, w2

¼44.02, df¼7, po0.001) and
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over 71% of the responses could be classified under a 0.5 cut-off.
For every unit of increase in perceived environmental risk the
odds of being a teenage mother increased by a factor of 1.73 or
73%. Family stress was just not significant at the 0.05 level in this
model (Table 2). The odds of being a teenage mother under
different levels of perceived environmental risk when controlling
for the structural and familial components of the environment are
shown in Fig. 1.

4. Discussion

This study found that teenage motherhood was predicted by a
woman’s subjective experience of risk in her environment, and
that this was a more discriminating predictor than either
economic indicators of environmental deprivation or measures
of family stress and stability. The constructed variable perceived

environmental risk was the only significant predictor of teenage
motherhood when the effects of the other variables in the models
were partialled out. Earlier motherhood, at least in Gloucester-
shire, may not therefore be directly related to neighbourhood
wide deprivation in the pre-pregnancy area of residence. Rather, it
appears to be better predicted by subjective experiences of the
area of residence. Although these results provide support for the
hypothesis (for example Brooks-Gunn et al., 1993; Crane, 1991;

Hogan and Kitagawa, 1985) that women were more likely to be
teenage mothers if they lived in relatively deprived environments
at the time they became pregnant, they indicate that this may be
better understood as a result of individual perceptions of the
environment (potentially including salient information provided
by the structural factors) rather than neighbourhood effects based
on deprivation indicators. This concurs with the results presented
by McCulloch (2001), who showed that personal circumstances,
rather than area of residence, predicted teenage childbearing.

These results suggest that the perception of the wider
neighbourhood environment, rather than the overall level of
economic deprivation, potentially in conjunction with the more
narrow confines of the home may influence pregnancy timing.
This finding is similar to results reported by Upchurch et al.
(1999) that the structural effect of the neighbourhood was non-
significant for the timing of sexual debut when family character-
istics and a measure of the experiential neighbourhood were
included in the model. In Upchurch et al.’s (1999) study, girls who
believed they lived in more hazardous neighbourhoods had
higher rates of early sex; here, girls with similar beliefs were
more likely to be teenage mothers.

4.1. Approach

This study took into account aggregate area characteristics, as
is the norm in neighbourhood effect studies of behaviour, while
also accounted for individuals’ experiences of their environment.
This approach is quite different to those studies that use only a
general area deprivation measure to examine neighbourhood or
environmental effects on behaviour, and is important because of
prior difficulties in identifying true neighbourhood effects over
those of individual characteristics (O’Neil et al., 2001; South and
Baumer, 2000). A measure of subjective environmental assess-
ment is not often used in examinations of the effect that area of
residence has on adolescent sexual behaviours and reproduction,
so its inclusion in the models in this paper offers an innovative
and novel approach to examining wider environmental influences
on teenage motherhood. The results, in conjunction with those of
Upchurch et al. (1999), show the importance of accounting for
individuals’ subjective perceptions of their neighbourhood

Table 2
Results of logistic regression models comparing environmental predictors of

teenage motherhood.

b Std. error OR 95% CI P

Model 1
Ward SES �0.006 0.002 0.99 0.991–

0.997

o0.001

Constant 1.801 0.686

Model 2
CPI 0.032 0.008 1.03 1.01–1.04 o0.001

Constant �1.538 0.247

Model 3
IMD

1st Quartile

(base category)

1.00 0.001

2nd Quartile 0.286 0.342 1.33 0.68–2.60 NS

3rd Quartile 0.879 0.328 2.40 1.26–4.57 o0.01

4th Quartile 1.223 0.324 3.39 1.80–6.1 o0.001

Constant �1.312 0.246

Model 4
Perceived environmental risk 0.726 0.128 2.06 1.60–2.65 o0.001

Perceived community support 0.187 0.123 1.20 0.94–1.53 NS

Constant �0.642 0.118

Model 5
Family stress 0.365 0.136 1.44 1.10–1.88 0.007

Childhood family structure

Living with both parents 1.00 NS

Other family situation 0.423 0.289 1.52 0.86–2.69 NS

Constant �1.675 0.342

Model 6
Perceived environmental risk 0.550 0.143 1.73 1.31–2.29 o0.001

Family stress 0.271 0.139 1.31 0.99–1.72 0.052

Ward SES 0.000 0.003 1.00 0.99–1.00 NS

CPI 0.002 0.014 1.31 0.97–1.02 NS

IMD

1st Quartile

(base category)

1.00 NS

2nd Quartile 0.028 0.380 1.02 0.48–2.16 NS

3rd Quartile 0.538 0.458 1.71 0.69–4.20 NS

4th Quartile 0.486 0.558 1.62 0.54–4.85 NS

Constant �1.621 1.583

b¼ logit coefficient, P¼significance r0.05, OR¼odds ratio, 95% CI¼95%

confidence interval.
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Fig. 1. Odds of being a teenage mother under different levels of perceived

environmental risk (n¼369) when controlling for ward SES and family stress. Odds

are calculated by the following: log odds¼(b� perceived environmental risk),

odds¼exp(log odds).
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environment when examining teenage motherhood and potential
antecedents.

The deprivation indicators (ward SES, CPI and IMD) performed
poorly as predictors of teenage motherhood in this study when
other components of the environment were considered. Such
indicators may not properly reflect the aspects of the environ-
ment which relate to an earlier age at first birth. This further
illustrates the importance of asking respondents to rate their
perceptions of their environments, as aggregate measures of
overall deprivation that primarily deal with economic hardship
may not necessarily give a clear indication of how an individual
actually perceives and responds to living in such environments.
They may also not have sufficient precision to be used as proxy
measures of day-to-day difficulties encountered by an area’s
residents. For example, according to data from Family Expendi-
ture Survey 1997–2001 the average gross weekly household
income of the ward of residence for this study was £455
(approximately £23,660 per year), which is £6 pounds per week
more than the average gross weekly household income for the
South-western region of England as a whole (£449 per week)
during the same period (ONS, 2009). Even for the teenage
mothers, the average gross weekly household income was £433,
which is only £16 below the regional average (ONS, 2009). All the
women in this study, at least according to average ward socio-
economic status, were therefore not substantially more econom-
ically deprived at the time they became pregnant when compared
to the average household resident from South-west England. The
items that went into developing the perceived environmental risk

score, however, dealt with danger indicators and actual risk to self
(ambient hazards), rather than economic deprivation, and

specifically included questions about feeling scared or feeling
threatened in the neighbourhood. Living in a (perceived as) ‘risky’
environment as opposed to a relatively ‘deprived’ neighbourhood
appears to be the better predictor of teenage motherhood. This
suggests that even individuals living in moderately deprived
environments relative to areas of prosperity can still feel
threatened and ‘at risk’, and sense that their area of residence is
a dangerous place to live.

4.2. Risk and reproduction

Although there have been some findings in a similar vein to the
results presented here, for example adolescents with a negative
view of their neighbourhood are also more likely to be involved in
antisocial behaviour (Seidman et al., 1998) and start sexual
relationships at an earlier age (Upchurch et al., 1999), the results
of this study suggest that women who lived in environments that
they perceived as detrimental to their person prior to becoming
pregnant may have reacted by reproducing at a younger age. Fig. 2
provides a simplified conceptual model indicating how perceived
environmental risk may be related to reproductive behaviour
and decision making, accounting for the results of this analysis
and results from other appropriate literature.

Benoit (1997) touches on these ideas when providing a case
study of a teenager from a violent neighbourhood who had
witnessed the murder of an acquaintance. The young woman
reported that she was considering becoming pregnant as she felt
‘her life could be truncated by a bullet in the violent neighbour-
hood in which she lived,’ and that if she was killed she would have

Structural Component
-socio-economic deprivation

-relative inequality

Heightened Perceived Mortality risk
-“good as it gets”
- why wait

Family environment
-family stress

-parent/peer death and ill health

Subjective experiential component
- Perceived environmental risk

Psychological response
- future discounting
- short-term future decision making
- risk taking

World is a dangerous and unpredictable place

Reproductive behaviour and decision making

Geronimus 1987, 1996
Geronimus et al. 1999
Lee et al. 2004
Low et al. 2008
Nettle 2010
Upchurch et al. 1999

Fig. 2. A simplified conceptual model indicating how perceived environmental risk may be related to reproductive behaviour and decision making, building on the results

of this and other studies. Heavy solid arrows show the theoretical arc, as supported by these results and additional literature. Perception that the local environmental is

risky (Subjective Experiential Component) leads to the belief that the world is dangerous and unpredictable. This heightens the perception of mortality risk, which

manifests as a psychological response (such as future discounting or risk taking). In consequence appropriate reproductive decisions are made that are context dependent

on the local environment. Dashed arrows indicate that Structural Components of the environment and the Family Environment may also contribute to this belief, although

are not as salient as the Subjective Experiential Component to reproductive decision making.
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at least left a child behind to carry on (Benoit, 1997, p. 407). It has
also been proposed that a heightened sense of risk may have far-
reaching implications on how young people view and make
decisions about their futures (Halpern-Felsher and Millstein,
2002). Other work conducted in inner-city environments found
that urban teenage mothers did not expect to live to an old age as
they had negative views about their future, were often a part of an
economic underclass with higher mortality rates and poorer
health than the general population (Geronimus, 1996). In this
view, early motherhood is a rational (but not necessarily
conscious) reproductive strategy that may be a response to living
in an unstable environment where there are fewer guarantees
of experiencing a successful future (Geronimus, 1987, 1996;
Geronimus et al., 1999; Nettle, 2010). Becoming a teenage mother
could therefore be a strategy pursued by women who do not see
long-term futures for themselves. Recent research by Lee et al.
(2004) supports these theoretical assumptions, with teenage girls
from deprived environments believing that their current situation
is as ‘‘good as it gets’’, and that this attitude may, in part, explain
pro-natalist/anti-abortion sentiment in deprived areas (Lee et al.,
2004).

The perception of living in a risky environment may have an
effect on temporal outlook, and by extension, life decisions.
Individuals who live in families or neighbourhoods that are
unpredictable or dangerous may come to view the world as a
dangerous unpredictable place (Hill et al., 1997). For example, if
an individual lives in a neighbourhood where they or some of
their peers have been attacked or threatened, then discounting
the future and perceiving the environment as unstable and
dangerous may be a normal reaction for that individual.
Anticipation of a brief future under such circumstances could
inspire short-term views or risk-taking when decisions are made
(Hill et al., 1997; Wilson and Daly, 1997). It has even been
suggested that lower life expectancy should be directly related to
the timing of first reproduction (Low et al., 2008). If human
reproductive timings are influenced by the level of risk in the
environment it may be that it is the perception of this risk, rather
than its absolute level, that influences behaviour and so the
timing of reproductive events (Fig. 2).

There are a few potential limitations of the findings presented
in this paper. First, it is unfortunate that appropriate postcode
information was not available for all respondents. A majority of
those respondents who did not answer the question in full
indicated they did so, not because of concern over privacy issues,
but because they simply could not remember their previous,
time-of-conception postcode. Therefore the sub-sample consisted
of women who had either not moved since conception or who had
good re-call of their previous address. Furthermore, there were no
major or salient differences between the respondents for whom
conception postcode data was known and for those where
residence information could not be ascertained. For example,
teenage women included and excluded from the analysis did not
significantly differ in their age when their baby was born, their
family stress score, their perceived environmental risk score, their
previous number of pregnancies (that had not resulted in live
birth), and their time spent living in the county. This suggests that
the results from the sub-sample are generalisable to the entire
sample of questionnaire respondents. Second, it was not possible
to include any objective measure of risk (e.g. crime statistics) as
this information was not available for individual wards. Crime
statistics for the district level would have not provided enough
precision for meaningful analysis. This may be an area for future
research. Finally, it is unclear how generalisable these results are
to other populations. The South-west of England is extremely
deprived in parts, but this level of deprivation may not match that
found in, for example, inner-city environments in the United

States. However, perceived environmental risk still appears to be
a strong predictor of pregnancy timing, even in this less deprived
situation. It is possible that in particularly dangerous, urban
environments risk perception could be even more influential,
especially in areas where life expectancy is severely compromised
through violence.

In conclusion, the results presented in this paper indicate that
measures of perception may offer increased precision than
measures of actual deprivation for studies seeking to understand
teenagers’ reproductive decisions in particular environments. The
inclusion of the measure perceived environmental risk in models
predicting teenage motherhood is a new and rewarding approach.
Perceived levels of risk and danger to the self appear to be
important factors in reproductive decision-making, yet few other
studies have examined this relationship. Future research explor-
ing any relationship between adolescent childbearing and the
residential environment may have to consider the inclusion
of a risk perception measure. The collection of additional data
in environments more hazardous and unstable than urban
Gloucestershire would also allow this intriguing approach to be
developed further.
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