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Abstract

limited.

Background: Adolescent health is a growing concern. High rates of binge drinking and teenage pregnancies,
documented in the UK, are two measures defining poor wellbeing. Improving wellbeing through schools is a
priority but information on the impact of wellbeing on alcohol use, and on sexual activity among schoolchildren is

Methods: A cross-sectional survey using self-completed questionnaires was conducted among 3,641
schoolchildren aged 11-14 years due to participate in a sex and relationships education pilot programme in 15
high schools in North West England. Bivariate and multivariate analyses were conducted to examine the
relationship between wellbeing and alcohol use, and wellbeing and sexual activity.

Results: A third of 11 year olds, rising to two-thirds of 14 year olds, had drunk alcohol. Children with positive
school wellbeing had lower odds of ever drinking alcohol, drinking often, engaging in any sexual activity, and of
having sex. General wellbeing had a smaller effect. The strength of the association between alcohol use and the
prevalence of sexual activity in 13-14 year olds, increased incrementally with the higher frequency of alcohol use.
Children drinking once a week or more had 12-fold higher odds of any sexual activity, and 10-fold higher odds of
having sex. Rare and occasional drinkers had a significantly higher odds compared with non-drinkers.

Conclusions: The relationship between wellbeing and alcohol use, and wellbeing and sexual activity reinforces the
importance of initiatives that enhance positive wellbeing in schoolchildren. The association between alcohol use
and sexual activity highlights the need for integrated public health programmes. Policies restricting alcohol use
may help reduce sexual exposure among young teenagers.

Background

The health of adolescents is a growing concern in many
countries, particularly in the UK, [1] where children
have been identified as having one of the lowest well-
being scores amongst wealthy nations[2,3]. Comparison
between countries of the Organisation for Economic
Co-operation and Development revealed the lower than
average overall child wellbeing score reflected measures
on risky behaviours (binge drinking and teen pregnan-
cies), and higher rates of 15-19 year olds not in
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education, training or employment [4]. As such, the ris-
ing prevalence of adolescent alcohol misuse and stub-
bornly high teenage pregnancy rates are recognised to
be national public health priorities [5-8]. Early alcohol
use increases the risk of dependency and fuels the grow-
ing burden of alcohol-related disease [5]. The teenage
birth rate has been found to most closely relate to the
overall index of wellbeing [3].

An array of government programmes have been devel-
oped to enhance the health and wellbeing of children
and young people in the UK, culminating with the
Healthy Child Programme (HCP) launched by the
Department of Health and Department for Children,
Schools and Families [8]. Through the HCP, schools are
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charged with the duty to promote the wellbeing of their
children, provide healthy food, and deliver comprehen-
sive personal, social and health (PSHE) education,
including sex and relationships education (SRE). Moni-
toring of success, through Ofsted,[9] will focus on the
five ‘Every Child Matters’ outcomes: be healthy, stay
safe, enjoy and achieve, make a positive contribution,
and achieve economic wellbeing[10]. Schools are
encouraged to develop their monitoring criteria based
on local ‘vital signs’; while a number of indicators are
recommended for alcohol, no information is available
on young people’s sexual activities. Evidence demon-
strating the relationship between wellbeing indicators
and risky health behaviour is limited, particularly among
young teenagers, who seldom participate in sexual
health research. Research suggests dislike of school is an
important determinant of teen pregnancy, [11,12] and
poor school engagement is associated with binge drink-
ing [13]. An association between wellbeing and alcohol
use, and wellbeing and sexual activity is therefore likely
with important connotations for health policy.

We present findings from a baseline study piloting a
sex and relationships (SRE) package for Year 7 to 9 (11-
14 year old) children in high schools in North West Eng-
land, a region documented to have high rates of teenage
binge drinking,[14] and above average teenage pregnancy
rates[15]. The questioning of children pre-intervention
provided a unique opportunity to generate measures on
their general and school wellbeing, in association with
their reported use of alcohol and their sexual activities.

Methods

Of 17 schools recruited by Government Office North
West (GONW) to participate in the teacher training and
dissemination of the pilot SRE package, 15 contributed
to the pre-intervention baseline cross-sectional survey in
the target population. All children in Years 7 to 9 (aged
11 to 14 years), in 66 classes selected by the school
leads to participate in the pilot SRE programme, were
eligible in the sampling frame. Children outside the year
group, severely incapacitated, did not speak English, had
a signed withdrawal from consent by a parent or carer,
or who personally did not assent, were excluded from
the survey.

A baseline cross-sectional survey was organized by
staff given lead responsibility for the pilot SRE pro-
gramme at each local authority in the autumn term of
2008. Letters of invitation were sent to children’s
homes, to inform parents and enable them to opt-out
prior to the survey. Self-completion of the closed ques-
tionnaires took place during a PSHE lesson after tea-
chers discussed the project with children and witnessed
written assent. The questionnaire asked children about
their attitudes towards school life, general wellbeing,
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and activities outside school including their use of alco-
hol. Year 9 were also asked about their sexual behaviour.
Children were advised they did not have to answer
questions and they could stop answering at any time.
Teachers or school nurses were available to talk or sign-
post children if needed.

The study and tools were submitted to and approved by
the Ethics Committee of Liverpool John Moores Univer-
sity and the study was endorsed by the Regional Safe-
guarding Office. Data were stored in an anonymised form.

Data analyses were conducted using SPSS for Windows
(Release v17.0). Wellbeing questions were abstracted from
the national Canadian Youth, Sexual Health, and HIV/
AIDS Study [16]. Five items were incorporated on school
wellbeing and eight items were incorporated on general
wellbeing, three of which were ambiguous and excluded
from analyses (see Table 1). Wellbeing items were col-
lapsed from the original 5-point Likert scale into 3-points
(agree/don’t know/disagree). Other characteristics were
binary (yes/no). Alcohol endpoints comprised ‘ever drunk’
(a full drink not just a sip) and whether those who had
ever consumed alcohol were drinking seldom (<once/
week) or often (>once a week). Frequency of alcohol con-
sumption was also included as an independent variable in
multivariate analyses of sexual activity and sex, grouped
into never, rare (<once/month), occasional (=once month
or more), and frequent (=once a week). Sexual activity
comprised kissing, deep kissing, sexual petting, oral sex, or
sexual intercourse. Definitions for each were incorporated
into the question. Sex represented a ‘yes’ response to hav-
ing had oral sex or intercourse. Bi- and multivariate asso-
ciations between wellbeing exposure indicators and
endpoints (alcohol use, drink often, sexual activity and
sex) are reported with unadjusted and adjusted odds
ratios, 95% confidence intervals. We included one set of
wellbeing exposure indicators in the multivariate regres-
sion model. The school wellbeing indicator (school is a
nice place to be) was chosen because of prior reference to
its potential association with teenage pregnancy [11]. The
general wellbeing indicator (you have a happy home life)
was selected because of its use in school monitoring [9].
Clustering of responses by school was accounted for using
the Complex Samples module in SPSS (Release v17.0).
This uses Taylor series linearization methods to estimate
variances that are in turn used to develop correct standard
errors and confidence intervals for statistics of interest.
Age and gender were controlled for in the regression mod-
els. Differences between groups were determined using
Pearson’s ¥ test, and significance assigned at the 5% level.

Results

The 15 schools successfully enrolled 3,641 children from
66 classes into the cross-sectional survey at baseline.
Parental withdrawal forms were received for 30 children,
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Table 1 Bivariate associations between wellbeing and alcohol use in schoolchildren aged 11 to 14 years

Wellbeing indicatorsA

Ever Alcohol # Drink alcohol often $

(a) General Wellbeing Wald F* N (%yes) OR (95% Cl) Wald F N(%yes) OR (95% Cl)
You would like to change the way you look Disagree 7.028 1441 (39) 1 2338 409 (55) 1

Don't know 844 (46) 1.36 (1.09-1.68) 283 (52) 091 (0.68-1.20)

Agree 1171 (53) 1.77 (1.27-2.48) 472 (61) 1.27 (0.88-1.83)
You can talk openly with your parents about your problems Agree 9.270 2550 (42) 1 5268 804 (54) 1

Don't know 483 (53) 1.52 (1.17-1.98) 174 (64) 1.54 (1.10-2.15)

Disagree 415 (59) 1.94 (1.33-2.83) 177 (63) 1.43 (1.03-2.00)
You are able to assert your views among your friends Agree 6.181 2420 (48) 1 0.853 854 (55) 1

Don't know 737 (41) 0.77 (0.65-0.90) 214 (62) 130 (0.83-2.04)

Disagree 250 (46) 0.95 (0.72-1.26) 9 (56) 1.02 (0.76-1.37)
You are often sorry for things that you do (remorse’) Disagree 1.963 553 (45) 1 2.075 189 (65) 1

Don't know 828 (48) 1.16 (0.90-0.50) 272 (54) 062 (0.37-1.03)

Agree 2055 (45) 1.03 (0.75-141) 696 (56) 0.67 (0.44-1.01)
You have a happy home life Agree 32.899 2953 (44) 1 4696 955 (55) 1

Don't know 273 (55) 152 (1.35-1.72) 115 (63) 1.39 (1.03-1.87)

Disagree 216 (57) 1.64 (1.23-2.19) 4 (69) 1.85 (1.17-2.92)
(b) School Wellbeing
Your teachers treat you fairly Agree 13.041 2757 (42) 1 11.091 872 (53) 1

Don't know 477 (55) 1.68 (1.11-2.56) 177 (63) 1.52 (1.04-2.21)

Disagree 247 (67) 281 (1.85-4.27) 120 (72) 2.22 (1.37-3.62)
Your school is a nice place to be Agree 20.690 2443 (43) 1 2263 768 (54)

Don't know 663 (51) 139 (1.18-1.65) 251 (59) 122 (0.87-1.71)

Disagree 369 (58) 1.88 (1.52-2.33) 146 (64) 147 (0.94-2.29)
In your school, students take part in making the rules Agree 9.174 1313 (43) 1 6.677 415 (55)

Don't know 1249 (44) 1.02 (0.78-1.33) 386 (52) 0.90 (0.61-1.33)

Disagree 873 (53) 151 (1.17-1.95) 355 (63) 137 (0.93-2.01)
Students are treated too strictly/severely in your school Disagree 27.114 1120 (38) 1 2443 336 (57) 1

Don't know 1349 (45) 1.37 (1.15-1.62) 433 (53) 0.85 (0.61-1.20)

Agree 978 (56) 2.12 (1.72-2.61) 390 (60) 1.14 (0.82-1.58)
Teachers expect too much of you Disagree 15.394 1021 37) 1 2492 310 (53) 1

Don't know 1076 (42) 1.23 (0.98-1.55) 340 (55) 1.08 (0.72-1.61)

Agree 1337 (55) 2.05 (1.52-2.77) 503 (60) 1.35 (0.98-1.85)

Ageneral and school wellbeing indicators derived from 5-point Likert Scale collapsed into agree/disagree/don’t know;

# 'have you ever drunk alcohol; a full drink, not just a sip’;

$ ‘drink alcohol often’ collapsed into seldom (<once a week); and often (>=once a week); students reporting ‘never’ or don't know how often they drink are

excluded;
OR: Odds Ratio (95% confidence intervals; Cl); 1 = referent.

*The complex samples procedure produced Wald F-values with a pair of degrees of freedom (df) values (df2, df13).

a further 65 children refused assent, and 255 question-
naires returned were unused/spoilt, generating a non-
response rate of 10%. Respondents were equally split by
gender (51.6% female). More Year 7 classes were
enrolled into the SRE pilot programme, generating a
higher proportion of responses (1430, 39.3%) compared
with Year 8 (1204; 33.1%) and Year 9 (1007; 27.7%).

Associations between wellbeing and reported alcohol use
Overall, 45.5% of children reported ever drinking alco-
hol. Prevalence increased from 32.0% in 11 year olds to
65.8% in 14 year olds (Pearsons x> = 190.32, df3, p <
0.001). Significantly more 11 year old boys than girls

had drunk alcohol (39% versus 25% (Pearsons > = 9.58,
df1, p < 0.001), leveling out by age 14 (66.9% in girls
versus 63.5% in boys). The mean age of reported first
drink for 11 year old boys and girls was 9.4 (standard
deviation SD 2.3) and 10.0 (SD 1.9), respectively
(p < 0.001). Among drinkers, there was a significant
trend for increased frequency of drinking by age (Pear-
sons x> = 11.711, df3, p = 0.008; Linear by linear asso-
ciation y* = 6.411, dfl, p = 0.011).

In bivariate analyses, the odds of ever drinking alcohol
were two-fold higher in children responding negatively
to school wellbeing indicators (Table 1). Indicators
depicting children’s relationship with teachers were
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more strongly associated. Among general wellbeing indi-
cators, children disagreeing they had a happy home life,
or disagreed they were able to talk to parents about pro-
blems had the highest odds of ever drinking. Similar
associations were recorded between drinking often (ver-
sus seldom, among drinkers) and wellbeing (Table 1). In
multivariate analysis age, but not gender, was strongly
significant for ever drinking, and weakly associated with
drinking often (Table 2). A negative response to the
selected school wellbeing statements (school is a nice
place to be) was associated with a 53% higher odds for
ever drinking (Table 2). A negative response to general
wellbeing (have a happy home life) was associated with
78% higher odds of drinking often (Table 2).
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Associations between wellbeing and sexual activity
(Year 9)
Of 768 children in Year 9 (mean age 13.25 years), an
equal proportion of boys (49.4%) and girls (55.2%)
reported having had some type of sexual activity (Pear-
sons x2 = 2.521, df1, p = 0.112). Over half reported kis-
sing, with slightly fewer reporting deep kissing, and a
quarter had petted. Oral sex was reported by 11% (boys
13.9%, girls 8.7%; Pearsons 3> = 5.148, dfl, p = 0.023)
and intercourse by 10.2% (boys 13.0%, girls 8.0%; Pear-
sons % = 5.083, dfl, p = 0.024).

In bivariate analyses, having any sexual activity, and
having sex, was significantly associated with negative
responses to school wellbeing indicators (Additional file

Table 2 Multivariate associations between wellbeing, alcohol use and sexual activity in school-children+

Alcohol use Sexual activity
endpoints endpoints
Ever drunk alcohol# Drink often Any sexual activity~ Sex~~
N = 3286 N = 1096% N = 679 N = 666
Wald % AOR (95% Cl) Wald % AOR (95% Cl) Wald % AOR (95% CI) Wald % AOR (95% CI)
[df] [df] [df] [df]
Gender Male 1665 47 1 0066 57 1 3500 64 1 4829 18 1
(1] (1 (] (1
Female 44 088 (0.70-1.09) 56 098 (0.79-1.20) 56 0.71 (047-1.07) 11 052 (0.27-1.01)
Age 1 21732 33 1 10618 56 1 - - - - - -
(3] 3
12 42 144 (1.12-1.85) 51 080 (059-1.08) - - - - - -
13 59 291 (1.75-4.82) 59 1.07 (0.85-1.34) 0175 59 1 0294 13 1
il (1]
14 66 3.86 (1.66-8.93) 68 1.65 (0.98-2.77) 61 1.07 (0.74-1.56) 16 1.22 (0.54-2.72)
Alcohol Never - - - - - - 51288 28 1 60447 4 1
frequency B [3] El
Rare - - - - - - 63 4.50 (2.18-9.29) 7 1.82(064-5.14)
Occasional - - - - - - 75 6.77 (3.13-14.63) 16 437 (1.41-13.55)
Frequent - - - - - - 83 1268 (5.52-29.12) 30 10.84 (4.85-30.53)
WBA School  Agree 21363 42 1 3766 54 1 15823 54 1 6.753 11 1
is a 2] [2] [2] 2
nice place
to be
Disagree 58 1.53 (1.20-1.95) 65 140 (0.95-2.07) 75 256 (1.51-4.33) 20 1.86 (0.82-4.23)
Don't 51 132 (1.11-1.57) 59 1.18 (0.86-1.61) 64 155 (0.86-2.81) 18 193 (1.09-341)
know
WBA You Agree 29521 44 1 7219 55 1 5171 58 1 2133 14 1
have a 2] [2] [2] 2
happy home
life
Disagree 56 140 (1.03-1.89) 70 1.78 (1.10-2.90) 68 131 (0.53-3.20) 21 1.36 (0.81-2.27)
Don't 55 1.39 (1.21-1.59) 63 137 (0.92-2.05) 69 181 (1.01-3.27) 11 0.83(0.23-2.98)
know

+ sample for alcohol include school-children in Years 7 to 9 (11 to 14 years); sample for sexual endpoints restricted to Year 9 (13-14 years);

# ever drunk alcohol (a full drink, not just a sip); % = yes;

$ ‘drink alcohol often’ collapsed into seldom (<once/week); and often (=once/week). Students reporting ‘never’ or don’t know how often they drink are excluded;

~ any sexual activity includes kissing, deep kissing, petting, oral sex, sexual intercourse; ~~Sex is limited to oral sex and/or intercourse;

B Alcohol frequency: never, rare (<once/month), occasional (=once/month or more), frequent (>once/week);
WBA selected example wellbeing indicators for school and general wellbeing (see methods);

AOR: Adjusted Odds Ratio (95% confidence intervals; Cl); 1 = referent.

*The complex sample procedure produced Wald chi-square values with a single degree of freedom [df] value.
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1, Table S1). However, negative responses to general
wellbeing indicators were mostly not statistically asso-
ciated. In multivariate analyses, a negative response to
school wellbeing (school is a nice place to be) was asso-
ciated with a two and a half-fold higher odds of having
any sexual activity (Table 2). An increased odds of hav-
ing sex if male was non-significant. The odds of having
sex was higher among children responding negatively to
school and general wellbeing indicators, however, these
did not reach statistical significance.

Associations between alcohol and sexual activity (Year 9)
The prevalence of reported sexual activity was asso-
ciated with their reported frequency of drinking alcohol
(Figure 1). The prevalence of sexual activity rose signifi-
cantly in students who drank more frequently (Pearsons
x? = 142.31, df3, p < 0.001; Linear-by-Linear Association
x> = 133.41, dfl, p < 0.001). A similar highly significant
trend was found for the prevalence of sex in students
who drank more frequently (Pearsons Xz = 69.48, df3,
p < 0.001; Linear-by-Linear Association Xz = 63.68, dfl,
p < 0.001).

In multivariate analysis, the odds of having any sexual
activity, and of having sex was incrementally associated
with alcohol use, with the odds rising as the frequency
of drinking increased (Table 2). This increased from a
four-fold higher odds of having any sexual activity in
rare compared with non-drinkers, to six-fold higher
odds in occasional drinkers, while those drinking weekly
or more had a twelve-fold higher odds of any sexual
activity compared with non-drinkers (Table 2). Similar
rising odds were evident between drinking frequency
and having sex. Rare drinkers had two-fold higher odds,
occasional drinkers had four-fold higher odds, and fre-
quent drinkers had ten-fold higher odds of having sex
(Table 2).

Discussion

Our study provides evidence that negative subjective
wellbeing is associated with increased odds of drinking
alcohol and engagement with sexual activity. While
cause and effect cannot be extrapolated from cross-sec-
tional surveys, the association between wellbeing and
risk behaviours was incremental suggesting—as a mini-
mum-—that children with poor wellbeing are more likely
to also encounter behavioural health risks. Generation
of internationally recognised key indicators of poor child
wellbeing, such as income and poverty,[3] was precluded
from this school-based study since children could not
accurately record these data. Nevertheless, youth resili-
ence, self-esteem, social- and school-connectedness are
critical determinants of successful transition from child-
hood into adulthood,[17-19] and the general and school
wellbeing indicators we chose represent these themes
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[16]. Data were generated from the baseline of a sex and
relationship education project. Schools were chosen by
the Government Office North West, rather than random
selection from a broader schools list. The sample was
not intended to be representative but opportunistic for
both students and classroom participation. Survey parti-
cipants may thus not be fully representative of all chil-
dren in North West England. However, schools would
have included those agreeing to participate in the SRE
pilot, characterizing ‘progressive’ teaching attitudes, as
well as others representing schools in need of educa-
tional change. While children across the wellbeing spec-
trum were represented in our study, and analyses
achieved statistical significance, generalising results
directly to wider populations should be undertaken with
caution. Our main analyses thus focuses on relationships
between variables recorded by individual participants
and do not seek to establish population prevalence.
Despite these caveats we believe this study contributes
further evidence to the hypothesis that school wellbeing
influences children’s risk behaviours,[11,12,20] and sup-
ports current efforts to enhance wellbeing at school[8].

Dislike of school has been identified as a potential
contributor to teenage pregnancy risk,[11,12] and to
substance abuse, poor mental health, and low academic
achievements[13,17,19]. Strengthening school-connect-
edness and development of resiliency programmes has
thus been recommended to reduce teen pregnancies and
substance misuse in the UK[13,20]. However, a
UK-based multi-component youth development pro-
gramme did not secure a reduction in teen pregnancy,
substance abuse and other harms, suggesting further
understanding is needed to clarify factors that are asso-
ciated with risky behaviours in teenagers[21]. Our study
found children stating a dislike of school had 2.5-fold
higher odds of having any sexual relationship and 86%
higher odds of having sex, although the latter was not
statistically significant. Dislike of school also strongly
predicted alcohol use. We also explored other school
wellbeing indicators, noting teacher-related markers
were more strongly associated with alcohol use and fre-
quency of drinking. Clearly, children involved with risky
health behaviours are most in need of guidance and
support through school programmes, but they appear to
be the very children who poorly engage and are thus
less receptive to learning new skills. Programmes sup-
porting targeted activities to bring about healthier beha-
viours, such as the Healthy Schools enhancement
model,[8] thus need to pay particular attention to foster-
ing the engagement of disenfranchised children.

We report evidence of an incremental association
between the frequency of alcohol use and the prevalence
of sexual activity, including having sex, among young
teenagers. To our knowledge, this is the first study to
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Figure 1 The prevalence of a) any sexual activity and b) sexual intercourse by reported frequency of alcohol use (n = 708). Alcohol
frequency: never, very occasionally (rare) (<once/month), occasionally (=once/month or more), frequently (=once/week); (a) Any sexual activity
includes kissing, deep kissing, petting, oral sex, sexual intercourse; Statistics for any sexual activity: Pearsons x2 = 14231, df3, p < 0.001; Linear-by-
Linear Association xz = 13341, df1, p < 0.001 (b) Sexual intercourse is limited to those reporting having oral sex and/or intercourse; Statistics for
sexual intercourse: Pearsons xz = 6948, df3, p < 0.001; Linear-by-Linear Association xz = 6368, df1, p < 0.001.

show such a strong and consistent association between
alcohol use and sexual activity in children the UK,
although the contributions of alcohol to pregnancy has
been explored[22]. In the largest UK-based study of sex-
ual activity in teenagers, being drunk or stoned elevated
the risk of regretted sex, but student self-recording of
being drunk was not found to be a strong predictor of
sexual activity[23]. However, a survey among 15-16 year
olds in north west England in 2007 found an association
between binge drinking and sexual regret, but data on
children’s sexual activity were not available to explore
this association further[14]. International studies have
noted associations between alcohol and early onset of
sexual activity,[24,25] having multiple sexual partners,
[26,27] and becoming pregnant[28]. An American study
of young people aged 12 to 20 years, showed a correla-
tion between pregnancy and rates of binge drinking[29].
They documented a 30-fold higher odds of making/

becoming pregnant in persons bingeing up to 10 times
in the past 30 days, 10-fold in those bingeing twice, and
4-fold in non-bingers, compared with non-drinkers. In
our study we also noted that the odds of having sexual
activity (and sex) were higher among children who
reported drinking rarely, compared with non-drinkers.
This corroborates studies showing that even low level
drinking increases the potential risk of harm[14,29].

Conclusions

This study adds UK data to an international body of
knowledge showing an association between alcohol and
sexual activity, and confirms this occurrence in children,
including young teenagers exploring early sexual activity
prior to sexual debut. Such findings, along with evidence
showing early onset of alcohol use, highlight the need to
start educational activities early in schoolchildren’s lives
and calls into question the wisdom of abandoning
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statutory sex and relationships education. The relation-
ship between risk behaviours underscores the need to
integrate public health strategies and policies, to maxi-
mise opportunities to combat harms associated with
alcohol abuse and poor sexual health. It also supports
calls to strengthen policies to reduce the access and
availability of alcohol to young teenagers[5,6,14]. The
association between risk behaviours and wellbeing rein-
forces the importance of wellbeing and life skills pro-
grammes developed for school-aged children.
Information generated from our survey provides early
insights on the potential role of wellbeing in modulating
risk behaviours that need to be tested more widely if we
are to understand and develop meaningful strategies to
protect children and young people from harm.

Additional material

Additional file 1: Table S1: Bivariate associations between wellbeing
and sexual activity among schoolchildren aged 13 to 14 years.
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