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ABSTRACT

Aims: Stress, anxiety, and depression are alarmingly common in the general population, can be
extremely debilitating, and are a huge cost to public health services. Understanding risk factors
associated with such conditions may therefore be useful in helping devise intervention strategies.
Though much research has been conducted in the adult population, relatively few studies have
investigated these problems in adolescents from the UK. This is a gap in the literature that the
current paper aims to address.

Study Design: The current research utilised a cross-sectional design.

Place and Duration of Study: Data were collected from three secondary schools in Cornwall, UK,
in June 2013.

Methodology: Data from the Cornish Academies Project were used to investigate links between
demographic and lifestyle variables and single item measures of stress, anxiety, and depression.
The sample included 2307 secondary school children aged 11-17 (48.5% male, 51.5% female)
from the South West of England.
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Results: A number of risk factors were identified, including female gender, low sleep hours, and
belonging to a higher school year. In addition to this, the effects of stress anxiety, and depression
on school attendance, Key Stage 3/Key Stage 4 English and maths attainment, and the occurrence
of behavioural sanctions were investigated. After demographic and lifestyle covariates had been
controlled for, high stress was found to predict the occurrence of behavioural sanctions, and high
depression was associated with below average English and maths attainment.

Conclusion: Though the findings presented are informative in themselves, the identification of
correlates of mental health problems in this demographic group may also be of benefit to future
studies that utilise multivariate approaches to data analysis.

Keywords: Adolescent behavior; anxiety; depression; stress.

1. INTRODUCTION

It has been estimated that approximately 450
million people worldwide have a mental health
problem [1]. In the context of the UK, The Office
for National Statistics [2] reported that 19% of
those aged 16 and over attained a General
Health Questionnaire score indicative of anxiety
or depression. In addition to this, the UK Health
and Safety Executive [3] stated that work-related
stress, anxiety, and depression cost the UK
economy in excess of £530 million per year.

Due to the complexity of relationships between
stress, anxiety, and depression, it is considered
important for research to take a multidimensional
approach [4]. Not only does this allow for
interactions between variables to be assessed,
and for the influence of confounding factors to be
controlled for statistically, it is also more likely to
reflect real-world processes. In order to utilise
such methods, it is therefore necessary to
identify risk factors associated with poor mental
health. A number of such variables have been
identified in adult populations, such as female
gender, low social class, low income and
education, unemployment, not being married,
and having a poor somatic health status [5-7].
Certain aspects of lifestyle have also been
associated with mental health. For instance,
aerobic exercise has been found to have
antidepressant and anxiolytic effects in adults,
and can protect against the harmful
consequences of stress [8].

Considering the seriousness of the effects of
stress, anxiety, and depression on society as a
whole, it is surprising to find that few data have
been published, which relate to such phenomena
in British adolescents. A population-based
sample of British children and adolescents aged
5-15 [9] did, however, identify the prevalence
rate of DSM-IV disorders to be 9.5%.
Furthermore, a longitudinal assessment of

prevalence rates from age 9 to 16 [10]
determined that 36.7% of participants had at
least one psychiatric disorder at some point
during the study period.

As rates for psychiatric disorders have been
shown to vary considerably across different
cultures [6], the current paper aims to provide
more recent estimates of the prevalence of
stress, anxiety, and depression in British
adolescents. Cross-sectional data are presented
from the Cornish Academies Project, a large-
scale longitudinal programme of research.
Demographic and lifestyle risk factors of poor
mental health were identified, and the effects of
mental health on school performance outcomes
were examined.

2. MATERIALS AND METHODS
2.1 Participants

The Cornish Academies Project was a
longitudinal research programme investigating
dietary effects on school performance and
mental health in secondary school children from
the South West of England. Participants in the
current study came from the second cross-
section of data, which has been described in
detail elsewhere [11]. At this time-point, the
cohort consisted of 3323 pupils (2610 of whom
had consented to take part), and 2307 completed
the questionnaires. An age range of 11-17
(M =13.6, SD = 1.49) was observed, and the sex
ratio was relatively balanced (48.5% male, 51.5%
female).

2.2 Apparatus/Materials

Single item measures from the Wellbeing
Process Questionnaire [12] were administered,
for which participants were asked to state how
frequently they had experienced stress, anxiety,
and depression over the previous six months, on



Richards and Smith; BJESBS, 10(4): 1-10, 2015; Article no.BJESBS.19501

a five-point scale (1 not at all, 2 = rarely,
3 = sometimes, 4 frequently, 5 = very
frequently). Single items were used because they
have been shown to be valid and reliable, can
identify overall risk, and save time in comparison
to full-length measures [13]. Three items were
employed to measure the frequency of taking
part in exercise; participants were asked to report
how frequently they performed mildly energetic,
moderately energetic, and vigorous exercise
using a four-point scale (1 = three times a week
or more, 2 = once or twice a week, 3 = about
once to three times a month, 4 = never/hardly
ever). These three items were factor analysed
into a single-item solution, the details of which
have been reported elsewhere [11]. In addition to
this, participants were asked to state how many
hours they typically spent asleep each night.

2.3 Design and Procedure

Pupils filled out the questionnaires after being
administered them by teachers at their schools,
and demographic and school performance data
were acquired through the School Information
Management System. This included age, sex,
school year, school attendance, number of
detentions/behavioural sanctions incurred, Key
Stage 3/Key Stage 4 English and maths
attainment, ethnicity, special educational needs
status, eligibility/ineligibility to receive free school
meals (used as an indication of socioeconomic
status [14]), whether the child was cared for by a
non-parental guardian, and whether English was
spoken as an additional language. Statistical
procedures were carried out using IBM SPSS
version 20.

3. RESULTS

The percentage of pupils who reported to have
‘frequently’ or ‘very frequently’ experienced
stress, anxiety, and depression over the previous
six months was alarmingly high at 26%, 14.6%,
and 13.2%, respectively (for frequency data, see
Table 1). Though it should be acknowledged that
one study using single item measurements of
these concepts might not be an accurate
representation of their true prevalence rates,
these findings suggest that a large proportion of
mental health problems begin relatively early in
life. This is therefore an important area to
address, as early intervention may potentially be
able to reduce negative effects in both
adolescents and adults.

3.1 Demographic and Lifestyle Risk

Factors of Poor Mental Health

Data for the single item measures of mental
health were recoded into dichotomous variables,
with those who answered with 1 or 2 (‘not at all’
or ‘rarely’ experienced stress, anxiety, or
depression) being placed into the above average
group, and those who answered with 3, 4, or 5
(‘sometimes’, ‘frequently’, or ‘very frequently’
experienced stress, anxiety or depression)
comprising the below average group. Initial Chi-
square tests were performed to investigate
associations between these variables and certain
aspects of demography and lifestyle. Ethnicity,
whether or not English was spoken as an
additional language, and whether or not
participants were looked after by a non-parental
guardian were not investigated because the
numbers of participants in the minority groups
were particularly small: non-White N = 84 (2.8%),
English spoken as an additional language N = 51
(1.7%), looked after by a non-parental guardian,
N =17 (.6%).

It was found that being female was associated
with high stress, anxiety, and depression.
Though no differences were observed in relation
to the schools that the children came from,
significant effects were observed regarding their
year group. In each case, this reflected
significant linear-by-linear trends in which mental
health decreased in higher school years: stress,
X2 (1, N = 2193) = 28.289, P < .001; anxiety, x2
(1, N =2183) = 42.181, P < .001; depression, x2
(1, N = 2181) = 5.593, P = .02. Having a SEN
status was also associated with high depression,
though no effects were observed regarding
stress or anxiety. Interestingly, high anxiety was
associated with not being eligible to receive free
school meals, though no such effects were
observed for stress or depression. Sleeping for
fewer than average hours per night and
exercising infrequently were also associated with
high stress, anxiety, and depression. For all Chi-
square values and cross-tabulations between
mental health and demographic variables, see
Table 2; for mental health and lifestyle variables,
see Table 3.

To further examine the nature of the effects
observed in the univariate analysis, forwards
logistic regression was used. The reason for
doing this was so that associations between
demographic and lifestyle variables and mental
health could be examined independently.
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Table 1. Frequency information for single item measures of stress, anxiety, and depression

Not at all Rarely Sometimes Frequently Very frequently
Stress 216 (9.6%) 606 (26.9%) 842 (37.4%) 393 (17.5%) 192 (8.5%)
Anxiety 430 (19.2%) 856 (38.2%) 625(27.9%) 225 (10%) 103 (4.6%)
Depression 808 (36.1%) 653 (29.2%) 481 (21.5%) 187 (8.4%) 108 (4.8%)

Note: Modal values are displayed in bold

The variables entered into the models were sex,
school attended, school year, presence/absence
of a special educational needs status, eligibility/
ineligibility to receive free school meals, sleep,
and exercise frequency.

High stress remained associated with being
female, OR = 1.944, 95% CI [1.601, 2.362], Wald
=44.878, P < .001, sleeping for fewer hours than
average per night, OR = 1.33, 95% CI [1.082,
1.635], Wald = 7.352, P = .007, and being in a
higher school year, Wald = 20.863, P < .001.
More specifically, in regards to this latter finding,
compared to Year 7, higher stress levels were
reported in Year 9, OR = 1.472, 95% CI [1.085,
1.999], Wald = 6.158, P = .01, Year 10, OR =
1.676, 95% CI [1.211, 2.321], Wald = 9.684,
P = .002, and Year 11, OR = 1.533, 95% CI
[1.11, 2.118], Wald = 6.712, P = .01, but not in
Year 8, OR = .955, 95% CI [.71, 1.285], Wald =
.092, P=.76.

In a similar manner to the risk factors of stress,
high anxiety remained associated with being
female, OR = 2.344, 95% CI [1.932, 2.845], Wald
= 74.559, P < .001, sleeping for fewer hours than
average, OR = 1.368, 95% CI [1.117, 1.677],
Wald = 9.168, P = .002, and being in a higher
school year, Wald = 23.474, P < .001. As with
the effect of school year on stress, compared to
Year 7, higher anxiety was reported in Year 9,
OR = 1.397, 95% CI [1.024, 1.906], Wald =
4463, P = .04, Year 10, OR = 1.709, 95% CI
[1.238, 2.359], Wald = 10.63, P = .001, and Year
11, OR = 1.963, 95% CI [1.422, 2.711], Wald =
16.798, P < .001, but not in Year 8, OR = 1.122,
95% CI [.821, 1.535], Wald = .522, P = A47.
Unlike stress, high anxiety also remained
significantly associated with not being eligible to
receive free school meals, OR = .663, 95% CI
[.483, .911], Wald = 6.443, P = .01.

In a similar way to stress and anxiety, high
depression remained associated with being
female, OR = 1.934, 95% CI [1.58, 2.369], Wald
= 40.744, P < .001, and sleeping for fewer hours
than average per night, OR = 1.465, 95% CI
[1.202, 1.785], Wald = 14.33, P < .001. In
addition to this, having a special educational

needs status, OR = 1.302, 95% CI [1.037,
1.635], Wald = 5.156, P = .02, and exercising
infrequently, OR = 1.343, 95% CI [1.1, 1.639],
Wald = 8.411, P = .004, also both remained
associated with high instances of depression.

3.2 Effects of Poor Mental
School Performance

Health on

Associations between school performance and
mental health were initially examined at the
univariate level using Chi-square tests. Low
school attendance was found to be associated
with high stress, anxiety and depression.
Interestingly, high anxiety was also associated
with high English attainment, though this effect is
likely to be a Type 1 error considering that high
maths attainment was related to low stress,
depression, and anxiety (though the latter effect
was only marginally significant). High stress and
high depression were also associated with
increased instances of behavioural sanctions
(the latter effect again being marginally
significant). For all Chi-square values and cross-
tabulations between mental health variables and
school performance, see Table 4.

In order to investigate the effects of mental
health on school performance at the multivariate
level, stress, anxiety, and depression (along with
each of the demographic and lifestyle variables
discussed in the previous section) were entered
into forwards logistic regression models upon the
dependent variables of school attendance,
English attainment, maths attainment, and
behavioural sanctions. Though no effects of
mental health on school attendance remained
significant, high stress was predictive of the
occurrence of a high number of behavioural
sanctions, OR = 1.388, 95% CI [1.07, 1.799],
Wald = 6.102, P = .01. High depression was also
found to predict both low English attainment, OR
=1.313, 95% CI [1.059, 1.629], Wald = 6.149, P
= .01, and low maths attainment, OR = 1.287,
95% CI [1.042, 1.59], Wald = 5.481, P = .02. The
effect on English attainment was particularly
interesting considering that no such finding had
been made at the univariate level.
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Table 2. Chi-square values and cross-tabulations between demographic variables and mental health

Sex Academy School year SEN status FSM
Male Female Academy1 Academy2 Academy3 Year7 Year8 Year9 Year10 Year11 Yes No Yes No
Low Count 446 301 226 390 206 192 201 152 126 131 205 604 86 716
Expected count 359.6 387.4 225.9 406.1 190.1 1616 1679 1653 1514 155.8 2131 595.9 88.8 713.2
Row % 59.7% 40.3% 27.5% 47.4% 251% 23.9% 25.1% 19% 15.7% 16.3% 253% 74.7% 10.7% 89.3%
Stress Adjusted residual 7.9 -7.9 .0 -1.4 1.7 3.4 3.6 -1.5 -2.9 -2.8 -.8 .8 -4 4
High Count 538 759 392 721 314 250 258 300 288 295 379 1029 157 1235
Expected count 6244 672.6 392.1 704.9 329.9 2804 2911 286.7 262.6 270.2 370.9 10371 154.2 1237.8
Row % 41.5% 58.5% 27.5% 50.5% 22% 18% 18.5% 21.6% 20.7% 21.2% 26.9% 73.1% 11.3% 88.7%
Adjusted residual  -7.9 7.9 .0 1.4 -1.7 -3.4 -3.6 1.5 2.9 2.8 .8 -.8 4 -4
X2 63.064, P < .001 3.109, P = .21 33.93, P < .001 .659, P = 42 159, P=.69
Low Count 674 502 348 624 314 291 289 256 213 203 330 933 157 1095
Expected count 565.2 610.8 352.7 634.7 298.7 252.3 260.4 258.7 236.9 243.7 330.8 932.2 138.7 1113.3
Row % 57.3% 42.7% 27.1% 48.5% 24.4% 232% 231% 204% 17% 16.2% 26.1% 73.9% 125% 87.5%
Anxiety Adjusted residual 9.8 -9.8 -4 -9 1.6 4.2 3.1 -3 -2.6 -4.5 -1 A 2.5 -2.5
High Count 305 556 266 481 206 149 165 195 200 222 248 696 85 847
Expected count 413.8 447.2 261.3 470.3 221.3 187.7 193.6 1923 176.1 181.3 2472 696.8 103.3 828.7
Row % 35.4% 64.6% 27.9% 50.5% 21.6% 16% 17.7% 20.9% 21.5% 23.8% 26.3% 73.7% 9.1% 90.9%
Adjusted residual  -9.8 9.8 4 9 -1.6 -4.2 -3.1 3 2.6 4.5 A -1 -2.5 2.5
X2 95.408, P < .001 2415,P=3 42.931, P <.001 .006, P=.94 6.342, P = .01
Low Count 723 615 392 715 354 304 318 280 252 271 357 1081 152 1273
Expected count 644.7 693.3 401 721.7 338.3 287.5 2999 2947 269.2 273.8 3796 10584 1574 1267.6
Row % 54% 46% 26.8% 48.9% 24.2% 21.3% 223% 196% 17.7% 19% 248% 752% 10.7% 89.3%
Depression Adjusted residual 7.3 -7.3 -9 -.6 1.7 1.9 2 -1.6 -2 -3 -2.3 2.3 -.8 .8
High Count 257 439 222 390 164 136 141 171 160 148 225 542 89 668
Expected count 335.3 360.7 213 383.3 179.7 152.5 159.1 156.3  142.8 145.2 2024 564.6 83.6 673.4
Row % 36.9% 63.1% 28.6% 50.3% 21.1% 18% 18.7% 22.6% 21.2% 19.6% 293% 70.7% 11.8% 88.2%
Adjusted residual  -7.3 7.3 9 .6 -1.7 -1.9 -2 1.6 2 3 2.3 -2.3 .8 -.8
X2 53.688, P < .001 2.86, P=.24 11.244, P = .02 5.234, P= .02 598, P = .44

Note: 'SEN' refers to the presence/absence of a special educational needs status; 'FSM' refers to eligibility/ineligibility to receive free school meals
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Table 3. Chi-square values and cross-tabulations between lifestyle variables and mental health

Sleep hours Exercise frequency
High Low High Low
Low Count 446 348 384 390
Expected count 390.2 403.8 350.4 423.6
Row % 56.2% 43.8% 49.6% 50.4%
Stress Adjusted residual 5 -5 3 -3
High Count 617 752 582 778
Expected count 672.8 696.2 615.6 744.4
Row % 451% 54.9% 42.8% 57.2%
Adjusted residual -5 5 -3 3
X2 24.783, p < .001 9.256, p = .002
Low Count 673 571 581 631
Expected count 611.6 632.4 549 663
Row % 54.1% 45.9% 47.9% 52.1%
Anxiety Adjusted residual 54 -5.4 2.8 -2.8
High Count 387 525 382 532
Expected count 448.4 463.6 414 500
Row % 42.4% 57.6% 41.8% 58.2%
Adjusted residual -5.4 5.4 -2.8 2.8
X2 28.652, p <.001 7.935, p =.005
Low Count 753 656 674 707
Expected count 695 714 627.1 753.9
Row % 53.4% 46.6% 48.8% 51.2%
Depression Adjusted residual 5.3 -5.3 4.3 -4.3
High Count 309 435 290 452
Expected count 367 377 336.9 405.1
Row % 41.5% 58.5% 39.1% 60.9%
Adjusted residual -5.3 5.3 -4.3 4.3
X2 27.631, p <.001 18.402, p <.001
4. DISCUSSION Although the effect regarding depression did not

The current study aimed to provide an indication
of the levels of stress, anxiety, and depression
present in secondary school children from the
UK. The levels reported were worryingly high,
though considering that the sample was relatively
homogenous, may not be generalisable to other
adolescents from the UK or other countries. In
addition to this, a number of covariates of poor
stress and mental health were identified, and
associations between mental health and school
performance were examined.

4.1 Covariates of Mental Health

Female gender was predictive of high stress,
anxiety, and depression, even after controlling for
other demographic and lifestyle covariates, a
finding that broadly reflects those made in older
populations [15,16]. Of particular concern was
the observation that mental health decreased in
higher school years.

retain statistical significance after controlling for
covariates, those relating to stress and anxiety
did. These results are comparable to those of
Ford et al. [9], who found the overall prevalence
of DSM-IV disorders to increase with age
throughout adolescence, though may be different
from those observed in older populations. For
instance, a study of Turkish university students
[17], found that first and second years reported
higher levels of stress, anxiety, and depression
compared to third, fourth, and fifth years.
Differences in findings such as these therefore
highlight the importance of taking demographic
variance into account when investigating mental
health.

High stress, anxiety, and depression were all
associated with low sleep hours. This potentially
mirrors observations that insomniacs are more
likely to report anxiety and depression [18], and
to perceive their lives as being more stressful
compared to good sleepers [19].
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School attendance

KS3/KS4 English

KS3/KS4 Maths

Behavioral sanctions

High Low High Low High Low High Low
Low  Count 456 346 382 414 409 386 152 654
Expected count 433.9 368.1 394 402 382 413 170.8 635.2
Row % 56.9% 43.1% 48% 52% 51.4% 48.6% 18.9% 81.1%
Stress Adjusted residual 2 -2 -1.1 1.1 24 2.4 -2 2
High Count 732 662 696 686 636 744 314 1079
Expected count 7541 639.9 684 698 663 717 295.2 1097.8
Row % 52.5% 47.5% 50.4% 49.6% 46.1% 53.9% 22.5% 77.5%
Adjusted residual -2 2 1.1 -1.1 -2.4 24 2 -2
X2 3.874, p =.049 1.137,p=.29 5.805, p = .02 4.146, p = .04
Low  Count 706 546 595 648 618 624 251 1005
Expected count 677.5 574.5 618.1 624.9 596.6 645.4 265.1 990.9
Row % 56.4% 43.6% 47.9% 52.1% 49.8% 50.2% 20% 80%
Anxiety Adjusted residual 2.5 -2.5 -2 2 1.9 -1.9 -1.5 1.5
High Count 477 457 483 442 422 501 211 722
Expected count 505.5 428.5 459.9 465.1 443.4 479.6 196.9 736.1
Row % 51.1% 48.9% 52.2% 47.8% 45.7% 54.3% 22.6% 77.4%
Adjusted residual -2.5 2.5 2 -2 -1.9 1.9 1.5 -1.5
X2 6.095, p = .01 4.011, p =.045 3.459, p =.063 2.226,p= .14
Low  Count 800 625 720 697 718 694 282 1146
Expected count 769.9 655.1 702 715 678.3 733.7 299.7 1128.3
Row % 56.1% 43.9% 50.8% 49.2% 50.8% 49.2% 19.7% 80.3%
Depression Adjusted residual 2.7 -2.7 1.6 -1.6 3.6 -3.6 -2 2
High Count 380 379 353 396 321 430 177 582
Expected count 410.1 348.9 371 378 360.7 390.3 159.3 599.7
Row % 50.1% 49.9% 47.1% 52.9% 42.7% 57.3% 23.3% 76.7%
Adjusted residual -2.7 2.7 -1.6 1.6 -3.6 3.6 2 -2
X2 7.357, p =.007 2.658,p=.1 12.908, p < .001 3.814, p = .051

Note: 'KS3/KS4' refers to 'Key Stage 3/Key Stage 4'
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Though it is difficult to infer the direction of the
relationships observed (and they could indeed be
bi-directional), these findings suggest that
adolescents who sleep for relatively few hours
per night may represent a group at increased risk
of experiencing mental health problems.

High anxiety was associated with not being
eligible to receive free school meals, and the
effect remained significant after controlling for
additional covariates. This finding is somewhat
counterintuitive in that eligibility to receive free

school meals is a proxy indication of low
socioeconomic  status [14], and financial
difficulties have been shown to increase

depression in British university students [20].

Having a special educational needs status
remained associated with high depression, even
after additional covariates had been controlled
for. Infrequent exercise was also associated with
high instances of depression, a finding that may
mirror the observation that exercise can have
antidepressant effects in adults [8].

4.2 Mental Health
Performance

and School

Though high stress, anxiety, and depression
were all initially associated with low school
attendance, none of these effects remained
significant once demographic and lifestyle
covariates had been controlled for. However,
high depression was associated with low English
and maths attainment, the former effect having
not been detected at the univariate level.
Differences between univariate and multivariate
findings such as these may highlight the need to
control for demographic and lifestyle covariates
when investigating the effects of mental health
on school performance outcomes. These results
are also similar to the finding that depression can
predict decreases in exam performance in
university students [20]. Furthermore, high stress
was found to remain predictive of accruing a high
number of behavioural sanctions, an effect
similar to the observation that a high number of
stressful life events is associated with increased
delinquency in adolescents [21].

4.3 Limitations

Though the current study benefitted from a large
sample size, the population studied was
somewhat homogenous (consisting mainly of
White children from an area of relatively low

socioeconomic background). In addition to this,
the study is limited in that the data used were
only cross-sectional in nature. Though
demographic and lifestyle factors were
conceptualised as being risk factors of mental
health, whereas school performance measures
were conceptualised as being outcomes, the
potential for reverse-causation and bi-
directionality cannot be overlooked. For instance,
though being depressed might negatively impact
school attainment, achieving poor grades may
also be a cause of depression.

5. CONCLUSION

The current study aimed to provide a profile of
the levels of stress, anxiety, and depression
present in a cohort of British secondary school
children. In addition to this, a number of
demographic and lifestyle risk factors of poor
mental health were identified, which broadly
reflect similar findings reported in older
populations. Of particular concern are the
findings that high stress, anxiety, and depression
were relatively common, that the occurrence of
poor mental health increased throughout
secondary school education, and that it also
appeared to negatively affect certain aspects of
school performance. These findings therefore
suggest strongly that mental health in
adolescence should be an area of particular
importance for future research.
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