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Abstract
Objective: This study sought to estimate the prevalence of depression and anxiety in UK
college students and examine associations between mental health symptoms and quality of
life (QoL). Associations between psychiatric comorbidity and degree of QoL impairment
were also investigated.
Participants: Participants (N = 286) were recruited from a UK university (76.1% ≤20 yearsold; 86.8% female; 71.1% White).
Methods: Self-report measures of depression, anxiety, and QoL were completed online.
Group differences and within-group associations were examined with Chi-square analyses,
linear regressions, and ANOVAs.
Results: Prevalence rates were in line with global estimates and suggest female students are
at elevated risk of mental health problems. Symptom severity and comorbidity were
associated with greater QoL impairment.
Conclusions: Presence of depression, anxiety, or both was associated with QoL impairment.
Findings develop understanding of the impact of mental health problems on QoL and could
inform appropriate screening and effective interventions for student mental health.
Keywords: Depression; Anxiety; College students; Quality of life; Comorbidity
Word count: 2824 Words; Abstract: 150 Words

Introduction
Individuals enrolled in higher education courses (hereafter referred to as “college students”)
represent a high-risk group for the experience of mental health problems and associated
impairment. The majority of all lifetime cases of psychiatric disorders have developed by the
age of 24,1,2 and the prevalence of mental health problems in college populations is likely to
be increasing.3,4 The presence of mental health problems is “clearly associated”5(p97) with
poorer educational outcomes and, in the UK, 94% of higher education providers reported
increased demand for counselling services over the most recent five years.4
Although several prevalence studies have been conducted, use of appropriate screening
instruments has not been widespread.6 Furthermore, few studies have been carried out in the
United Kingdom (UK), leading to unclear estimates of the scope and impact of mental health
problems. Recent surveys have suggested that around one in five UK students experience
mental health problems (e.g.,4), in line with studies using standardized instruments. For
example, Macaskill7 reported “psychiatric caseness” in 17.3% of undergraduates at a
university in the north of England, and a study in Northern Ireland, conducted as part of the
World Health Organisation (WHO) World Mental Health International College Student
Initiative (see http://www.hcp.med.harvard.edu/wmh/college_student_survey.php), reported
that nearly a quarter of first-year undergraduate students reported a major depressive episode
or anxiety disorder in the year prior to starting university.8 Worldwide, it appears that around
one-third of college students report current (i.e., within the last 12 months) mental health
problems (e.g., see 9,10).
Often overlooked in such studies is an estimate of comorbidity, where more than one
psychiatric disorder is present simultaneously. Such comorbidity has been shown to be
common in general population surveys1 (see also 11) and is associated with greater

impairment than one syndrome alone (e.g.,12). In one of the few studies conducted in college
samples, Eisenberg, Golberstein and Hunt13 concluded that the presence of both anxiety and
depression was associated with poorer educational outcomes than depression alone. In
addition, whilst more information is needed to establish prevalence rates in students,8 detailed
data on the impact of these symptoms on functioning would also be illustrative (see 14).
Quality of life (QoL) is defined by the WHO as an individual’s “perception of their position
in life in the context of the culture and value systems in which they live and in relation to
their goals, expectations, standards and concerns”15(p1405). Impairment in QoL – particularly
that related to illness, known as health-related quality of life (HRQoL) – is strongly
associated with poorer health status and has therefore become an important metric within
mental health.16 Roberts, Lenton, Keetharuth, and Brazier17 concluded that there is currently
a “dearth of country specific data on the impact of mental health conditions,”(p1) and that this
is particularly apparent in the UK. Estimating the impact of an illness (e.g., by measuring
HRQoL) can provide an assessment of health status for an individual or sample, as well as
enable standardised comparisons between the diverse health conditions likely to be seen in
epidemiological studies. Further, studies of student mental health which include an
assessment of HRQoL offer a unique perspective16 and can provide information to help
improve the academic and social functioning of those identified as being at high risk.18
Results can also provide insights into help-seeking, given the relationship between
individuals’ reported HRQoL and odds of receiving treatment for a mental health problem.19
Studies of students support the relationship between mental health symptoms and
impairment. For example, a number of studies have found that students who screened
positive for depression scored lower on a number of HRQoL domains,20,21 with social
functioning and close relationships particularly affected.14 However, past research has rarely

considered the specific impact of comorbidity and often provided limited exploration of the
association between mental health symptoms and HRQoL.
The objectives of the present study were to provide an estimate of the prevalence of
depression and anxiety in students at a university in England and to examine associations
between mental health symptoms and HRQoL. A further goal was to explore the association
between psychiatric comorbidity and HRQoL impairment in this population.

Materials and Methods
Participants and procedure
Undergraduate and postgraduate students in the School of Psychology and Clinical Language
Sciences (PCLS) at an urban university in the southeast of England were approached via
student webmail lists or through a dedicated research participation scheme (where
participation results in partial degree credit). Procedures for obtaining informed consent were
included as part of the survey and participants were free to withhold answers or stop
completing the survey at any time. Two-hundred and eighty-six participants completed the
online survey between November 2018 and January 2019. Demographic questions were
asked first, followed by the remaining measures of interest, which were presented in the order
given below.
Ethics approval
The study was reviewed by the PCLS Ethics Committee and resources regarding mental
health support groups were provided to all participants upon completion of the study. The
study was performed in accordance with ethical standards as laid down in the 1964
Declaration of Helsinki and its later amendments.

Measures
Participants were asked to indicate their age, the gender with which they identified, and their
ethnicity. As part of a larger study, other measures were included but only those relevant to
this study are reported here:
1. The PHQ-2 has been developed as a brief screening measure for depression.22 It
comprises two items of the PHQ-9,23 concerning symptoms over the previous two
weeks. Specifically, it asks how often participants have been bothered by: (1) “little
interest or pleasure in doing things”; and (2) “feeling, down, depressed, or hopeless”.
Items are scored on a 0 – 3 scale (ranging from “not at all” to “nearly every day”). A
cutoff of ≥3 has been suggested for diagnosis of any depressive disorder, with a
specificity of 86%.24 The measure has demonstrated good psychometric properties in
similar samples25 and the Spearman-Brown coefficient (a preferred alternative to
Cronbach’s for indicating the reliability of two-item scales)26 in the current study was
0.821.
2. The GAD-2 has been developed as a brief screening measure for anxiety.27 It
comprises two items of the longer GAD-7,28 concerning symptoms over the previous
two weeks. Scoring is the same as the PHQ-2 and a cutoff of ≥3 has been suggested
for diagnosis of any anxiety disorder, with a specificity of 88%.27 Like the PHQ-2,
the GAD-2 has demonstrated good psychometric properties in US students.25 The
Spearman-Brown coefficient was 0.863.
3. The RAND 36-Item Health Survey 1.0 (SF-36)29,30 is a measure of QoL used for
assessing the burden of different health states. Developed at RAND as part of the
Medical Outcomes Study,29 it produces scores based on eight health concepts,
specifically: Physical Functioning (PF), Role limitations due to Physical health
problems (RP), Bodily Pain (BP), General Health (GH), Vitality (energy / fatigue)

(VT), Social Functioning (SF), Role limitations due to Emotional problems (RE), and
Mental Health (psychological distress and psychological well-being) (MH). All 36
items are scored individually and then converted to form a 0 – 100 scale, with higher
scores indicating better functioning. The SF-36 has been widely used as a measure of
HRQoL and has demonstrated good psychometric properties across countries.31
Cronbach’s α coefficients ranged from 0.74 (RP) to 0.89 (PF), indicating good
internal consistency of the subscales.

Statistical analyses
Correlations between variables were examined using Spearman’s rho (rs), adjusted for nonnormality by reporting estimated bias-corrected (95%) confidence intervals with 5000
replications. Chi-square analyses were used to investigate the prevalence of mental health
symptoms by gender. Linear regressions were conducted to examine the associations of
HRQoL with PHQ-2 and GAD-2 scores, in addition to sociodemographic variables.
Examination of tolerance values and variance inflation factors suggested absence of
multicollinearity issues. However, as most data were not normally distributed, groups were
compared using Welch’s W ANOVA with a post hoc Games-Howell test. Hypothesis testing
was conducted at the 0.05 significance level (two-tailed). Based on a four-group ANOVA, a
sample size of 280 is required to detect a medium-sized effect (e.g.,32) with a power of 0.95.33
Estimate of non-response
Overall response rate is a poor index of response bias (e.g.,34) and, although used in previous
studies (e.g.,35), comparison of respondents to non-respondents on demographic data (where
this is known) is also not ideal. In the current study, it was not possible to use more
sophisticated methods (e.g., the R-indicator)36 due to limited data on the wider

(nonresponding) population. We therefore report demographic data to provide some
information on the characteristics of responders and the wider population (see Table 1).

[Insert Table 1 here]

Results
Sample description
The final sample included data from 286 individuals. The mean (SD) age (of 285 who
provided data) was 20.51 (4.19) years and the majority identified as female, with one
individual not identifying with either male or female gender. Given overall student numbers
in the School of PCLS, the survey response rate was 26.9% and the demographic profile was
similar to the wider school (see Table 1). The majority of the sample described their
ethnicity as White, with the remainder identifying as Asian (19.2%), Black (3.5%), Mixed
(3.1%), or Other (2.4%). Mean (SD) PHQ-2 score was 2.06 (1.84) and 2.74 (1.92) for the
GAD-2.
Missing data
Proportion of missing data was low and no question was omitted by more than seven
individuals (2.45%). The majority of individuals (284; 99.30%) completed the PHQ-2 and
285 (99.65%) the GAD-2. A smaller proportion (n = 269; 94.06%) completed the SF-36.
Missing scores were calculated using recommended proration procedures. Following this,
total missing data for the PHQ-2, GAD-2, and SF-36 was less than 0.5%, with two-hundred
and seventy-seven cases (96.85%) providing complete data for analysis. Little’s Missing

Completely at Random test was not statistically significant (p = 0.168), suggesting that data
was missing at random. As such, we did not perform further missing data imputation.
Creation of subgroups
Correlations between variables of interest are shown in Table 2, suggesting strong
associations between mental health problems and HRQoL. To investigate correlates of
comorbidity, four groups were created based on responses to the GAD-2 and PHQ-2: no
disorder (n = 145; 51.1%); depression-only (n = 19; 6.7%); anxiety-only (n = 41; 14.4%); and
both depression and anxiety (n = 79; 27.8%). Degree of illness severity was estimated in line
with the procedure of Kroenke et al;32 specifically, PHQ-2 and GAD-2 scores were combined
(also known as the PHQ-4) and classified as Normal (0-2; n = 88), Mild (3-5; n = 92),
Moderate (6-8; n = 53), and Severe (9-12; n = 51).

[Insert Table 2 here]

Prevalence of common mental health problems
As shown in Table 3, 37.2% of females and 16.7% of males screened positive for depression
and 45.7% and 16.7% screened positive for an anxiety disorder. Further, 29.8% of females
and 13.9% of males screened positive for both disorders. Females were more than four times
as likely as males to screen positive for anxiety (OR = 4.21, 95% CIs = 1.69 – 10.47) and
nearly three times as likely to screen positive for depression (OR = 2.96, 95% CIs = 1.19 –
7.39).

[Insert Table 3 here]

Associations between mental health problems and quality of life
Figure 1 shows the association between symptom severity (depression and anxiety) and SF36 scores. The change in SF-36 scores is shown as the difference between each severity
group (Mild, Moderate, Severe) and the Normal group, used as a reference group (e.g.,32).
The effect size is calculated as the difference in means divided by the pooled SD, where
values of 0.2, 0.5, and 0.8 represent small, medium, and large effect sizes, respectively. With
the exception of PF, the data suggest that increasing symptom severity is associated with
greater impairment in HRQoL; these appear more pronounced in domains associated with
mental (rather than physical) health.

[Insert Figure 1 here]

Results of regression analyses for all SF-36 subscales are shown in Table 4. PHQ-2 and
GAD-2 did not uniquely predict variance in PF, although the overall model (including
sociodemographic information) was significant, explaining 4.3% of the variance. PHQ-2
scores were uniquely associated with RP whereas GAD-2 scores were uniquely associated
with BP. All other SF-36 subscales (GH, VT, SF, RE, MH) were strongly associated with
both PHQ-2 and GAD-2 scores, which explained relatively large proportions of variance.

[Insert Table 4 here]

Psychiatric comorbidity and quality of life
Table 5 shows SF-36 subscale scores for the total sample. In addition, scores are presented
for four groups according to screening with the PHQ-2 and GAD-2: None (did not screen
positive for either depression or anxiety); Depression (screened positive for depression);
Anxiety (screened positive for anxiety); and Both (screened positive for both depression and
anxiety).

[Insert Table 5 here]

Screening positive for at least two psychiatric disorders was consistently associated with
significant impairment in HRQoL, with the exception of PF, which was equal across groups.
Screening positive for one disorder was associated with levels of impairment between the
other two groups in some domains (SF, MH), but statistically similar to the unaffected group
in others (RP, BP).

Discussion
An emerging literature has begun to describe the extent and impact of mental health problems
in college students. The current report builds on existing prevalence studies by investigating
the association between these problems and quality of life. Overall rates of depression and
anxiety in this UK sample are in line with US and global estimates (e.g.,10), and also suggest
that females are at greater risk of depression and, in particular, anxiety. This latter finding is
in line with epidemiological studies suggesting recent increases in mental health problems in
women aged 16 – 24 (e.g.,38), although studies of students have produced mixed findings

regarding gender differences (e.g., see 4,10). One limitation is that many studies, including the
current one, focus on internalising, as opposed to externalizing, disorders.9
As predicted, the severity of symptoms of depression and anxiety was associated with greater
HRQoL impairment, with the exception of physical functioning, and mental health
impairment was more strongly associated with symptoms of depression and anxiety than
impaired physical functioning. In line with previous suggestions (e.g.,13), symptom severity
appears to be progressively impairing across most areas of HRQoL. These findings
(alongside the prevalence estimates) are particularly concerning given the suggestion that the
severity of mental health problems in students is increasing.4
The third goal of the current study was to investigate the correlates of psychiatric
comorbidity, finding prevalence rates similar to those in previous studies. For example,
Bitsika and Sharpley39 reported that 33.2% of their sample of Australian university students
screened positive for both anxiety and depression (27.8% in the current sample) and
Bruffaerts et al5 found that 36.1% of those who had one mental health problem also had
another. Furthermore, findings of the currents study suggest that comorbidity is associated
with greater impairments in HRQoL than one disorder alone (e.g.,12,32), representing a
particularly prevalent and disabling phenomenon which should be afforded consideration in
approaches to student mental health and wellbeing.
The findings have implications for the provision of support for students with mental health
problems and highlight the impairment that may result. While some symptoms were more
strongly associated with specific areas of impairment than others, the findings suggest that
comorbidity is not only common but particularly impairing. Taken together, results call for
coordinated and effective interventions to reduce mental health problems in students, as well
as appropriate screening to identify those in need.4,9

The current study had a number of strengths and limitations. The suite of measures has been
widely used in similar samples and included a well-validated measure of HRQoL.
Confidence intervals are reported around estimates and the sample size was adequate for
looking at group differences, although some subsamples were small and replication is
indicated. Prevalence estimates are likely to be higher than other studies (e.g.,8,9) due to the
short time horizon of the PHQ-2 and GAD-2, which focused on two common mental health
problems. Regarding gender differences, although females are generally the majority in such
studies (e.g.,9), the current sample demonstrated an over-representation and subsequent
interpretations should consider this, as well as the comparatively young age of respondents.
This may have been influenced by the sampling strategy, which was suboptimal, although
does not necessarily compromise data quality. Nonetheless, a risk of bias remains and more
detailed information on the sample might have allowed a more accurate estimate of
nonresponse bias, although results compare favourably to similar studies in this area.4,6-11
Data on year of study (including undergraduate or postgraduate status), urbanicity,
relationship status, and socio-economic status was not collected. These variables have been
controlled for in previous studies14 or found to be associated with mental health symptoms
(e.g., 11), and may have provided additional information.
In summary, the findings add to a growing literature describing the prevalence and severity of
mental health problems in university samples. The study also provides data on HRQoL,
suggesting that the presence of anxiety, depression, or, particularly, both disorders was
associated with significant impairments in self-reported health status. Future studies should
consider changes over the course of study, given previous associations with year of study and
mental health symptoms (e.g.,40), and evaluate the support given to those with mental health
problems in higher education.

Declaration of interest: The authors do not declare any conflict of interest with respect to
this publication.
Compliance with ethical standards: All participants provided informed consent prior to
their inclusion in the study. The study was approved by the School of Psychology and
Clinical Language Sciences Ethics Committee.
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Table 1 Demographic characteristics of current sample, School of PCLS and UK students

a

Current sample

School of PCLS

UK studentsa

Female gender

86.8%

Approximately 86%

56.7%

Ethnicity – White

71.7%

72.8%

77.3%

Age ≤20y

76.1%

Approximately 70%

41.0%

Data from HESA37

Table 2 Correlations, Spearman’s rho (95% CIs). N = 277
Scale

PHQ-2

GAD-2

GAD-2

0.631

-

PHQ-4

PF

RP

BP

GH

VT

SF

(0.550,
0.701)
PHQ-4

0.895
(0.868,

0.904
(0.873,
0.927)

-

-0.192 (0.307, 0.071)

-0.216 (0.329, 0.097)

-

-0.319 (0.419, 0.215)
-0.271 (0.385, 0.154)
-0.378 (0.481, 0.269)
-0.514 (0.607, 0.416)
-0.592 (0.665, 0.508)

-0.361 (0.455, 0.262)
-0.297 (0.408, 0.181)
-0.438 (0.535, 0.337)
-0.608 (0.683, 0.523)
-0.686 (0.749, 0.610)

0.259
(0.141,
0.376)
0.291
(0.177,
0.398)
0.460
(0.355,
0.558)
0.285
(0.163,
0.401)
0.256
(0.142,
0.358)

0.917)
PF

-0.197 (0.308,
0.082)

RP

BP

GH

VT

SF

-0.333 (0.433,
-0.225)
-0.268 (0.387,
-0.147)
-0.409 (0.508, 0.302)
-0.588 (0.669, 0.496)
-0.659 (0.727, 0.580)

-

0.243
(0.124,
0.355)
0.398
(0.290,
0.496)
0.299
(0.184,
0.406)
0.371
(0.263,
0.470)

-

0.267
(0.158,
0.373)
0.294
(0.175,
0.406)
0.366
(0.256,
0.469)

-

0.473
(0.373,
0.561)
0.350
(0.234,
0.458)

-

0.476
(0.378,
0.565)

-

RE

RE

-0.596 (0.668, 0.515)

-0.638 (0.709, 0.553)

-0.680 (0.742, 0.605)

0.239
(0.120,
0.349)

0.324
(0.214,
0.431)

0.171
(0.058,
0.281)

0.363
(0.254,
0.464)

0.509
(0.415,
0.597)

0.591

-

(0.508,
0.668)

MH

-0.768 (0.816, 0.709)

-0.709 (0.769, 0.639)

-0.818 (0.857, 0.769)

Note: all correlations significant at p <0.01

0.278
(0.161,
0.388)

0.370
(0.262,
0.471)

0.272
(0.160,
0.377)

0.496
(0.389,
0.593)

0.644
(0.560,
0.719)

0.672

0.659

(0.589,

(0.586,

0.739)

0.724)

Table 3 Prevalence of common mental health problems by gender
Prevalence
Females Males

Test by gender (male / female)
Total

Chi-square

sample
Any depression

37.2%

16.7%

34.5%

(95% CIs)
5.839, p = 0.015

(PHQ-2)
16.7%

42.1%

10.839, p = 0.001

(GAD-2)

depression

2.961 (1.186,
7.388)

Any anxiety disorder 45.7%

Both anxiety and

Odds ratio

4.205 (1.689,
10.468)

29.8%

13.9%

27.8%

3.938, p = 0.048

2.626 (0.982,
7.024)

Note: one individual did not identify with either a male or female gender and is excluded
from this table.

Table 4 Associations of symptoms of depression and anxiety with HRQoL
Dependent

% variance

variable

explaineda

SF-36 subscale

a

β-weight (p-value)

PHQ-2

GAD-2

PF

3.0

-0.092 (0.247)

-0.106 (0.188)

RP

11.0

-0.229 (0.003)

-0.147 (0.058)

BP

9.1

-0.068 (0.375)

-0.265 (0.001)

GH

17.8

-0.273 (<0.001)

-0.205 (0.006)

VT

33.1

-0.411 (<0.001)

-0.237 (<0.001)

SF

45.8

-0.481 (<0.001)

-0.281 (<0.001)

RE

37.1

-0.280 (<0.001)

-0.411 (<0.001)

MH

63.8

-0.559 (<0.001)

-0.341 (<0.001)

Variance explained as change in R2 when adding PHQ-2 and GAD-2 to sociodemographic

variables (age, gender, ethnicity).
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Table 5 HRQoL in the total sample and groups according to responses on the PHQ-2 (Depression) and GAD-2 (Anxiety)
SF-36 Subscale, mean (SD)

Total sample

PF

RP

BP

GH

VT

SF

RE

MH

89.52

82.27

77.98

59.03

42.29

68.49

44.00

58.24

(16.53)

(28.22)

(18.42)

(20.17)

(19.33)

(23.88)

(40.78)

(20.34)

92.05

90.91

82.72

66.04

51.66

81.64

66.91

71.70

(14.68)

(20.02)

(16.17)

(17.63)

(16.12)

(18.05)

(34.87)

(12.19)

85.79

76.32

78.20

54.21

35.26

65.13

42.11

51.37

(20.90)

(28.23)

(18.77)

(21.36)

(18.59)

(18.90)

(39.82)

(15.96)

89.15

81.71

75.41

58.17

40.73

67.99

32.52

57.56

(14.70)

(25.63)

(20.43)

(20.24)

(17.70)

(18.97)

(37.63)

(12.39)

86.01

68.35

70.58

47.85

27.59

45.41

10.13

35.54

(18.80)

(35.74)

(18.78)

(19.04)

(15.50)

(18.36)

(22.24)

(14.79)

2.368

10.178

8.099

16.565

40.159

66.103

70.441

116.158

Screening
None

Depression

Anxiety

Both

ANOVA (Welch)
W
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p-value

0.079

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Omega squared

0.014

0.089

0.070

0.142

0.293

0.408

0.424

0.550

Post hoc (only

-

None > Both

None > Both

None >

None > Dep;

None > Dep;

None > Anx; None > Dep;

significant

Both; Anx >

None > Anx; None > Anx; None >

None > Anx;

differences

Both

None >

None >

Both; Dep >

None >

Both; Anx >

Both; Dep >

Both; Anx >

Both; Dep >

Both

Both; Anx >

Both

Both; Anx >

shown)

Both

Both
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Figure 1 Severity of depression and anxiety and HRQoL
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