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of studies exploring prevalence of non-specific
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Abstract

Background Anxiety is a common mental health problem in the general population, and is associated with func-
tional impairment and negative impacts upon quality of life. There has been increased concern about university
students'mental health in recent years, with a wide range of non-specific anxiety rates reported worldwide in under-
graduate university students. We aimed to explore prevalence of non-specific anxiety in undergraduate university
student populations.

Methods Four databases were searched to identify studies published between 1980 and 2020 which investigated
prevalence of non-specific anxiety in undergraduate university students. Each study’s quality was appraised using a
checklist. Sub-analyses were undertaken reflecting outcome measure utilized, course of study, location of study, and
whether study was before or during the COVID-19 pandemic.

Results A total of 89 studies — representing approx. 130,090 students—met inclusion criteria. Eighty-three were
included in meta-analysis, calculating a weighted mean prevalence of 39.65% (95% Cl: 35.72%—43.58%) for non-spe-
cific anxiety. Prevalence from diagnostic interview studies ranged from 0.3%-20.8% 12-month prevalence. Prevalence
varied by outcome measure used to assess non-specific anxiety, the type of course studied by sample, and by study
location. In half the studies, being female was associated with being more likely to have higher non-specific anxiety
scores and/or screening above thresholds. Few of the included studies met all quality appraisal criteria.

Conclusion The results suggest that approximately a third of undergraduate students are experiencing elevated

levels of non-specific anxiety. Results from sub-analyses have identified some methodological issues that need con-
sideration in appraising prevalence in this population.
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are more prevalent in females than males across the lifes-
pan, with generalised anxiety disorder having an esti-
mated lifetime prevalence of 3.7% [3-5].

The pervasiveness of anxiety disorders has prompted
investigation of its prevalence amongst specific sub-pop-
ulations. With recent media reports reporting a ‘student
mental health crisis’ [6], the mental health of university
students has received greater attention in recent years. A
review by Sheldon and colleagues [7] found both depres-
sion and suicide-related outcomes are pervasive amongst
university students with a pooled prevalence of 21%.
However, anxiety though is one of the most commonly
reported mental health problems experienced by univer-
sity students [8], yet equivalent pooled estimates are not
available. Findings from the most recent Healthy Minds
study [9] found almost a third of university students in
the United States screened for a possible anxiety disorder.
Higher levels of anxiety in students have been associated
with lower academic performance [10, 11]. Although the
majority of the media attention on this subject has been
in Western countries [6], this issue is not isolated to
English-speaking universities. Evidence shows that poor
mental health is also common amongst students studying
in Asia, Africa, and the Middle East for example [3-15].

The high rate of anxiety disorders amongst students
is considered to be in part a product of the high-risk
late adolescence-early adulthood developmental phase
that most students are at when they begin their studies
[16] but is more likely an artefact of the current socio-
economic context. For example, young people are
facing more judgment and higher expectations from
society within increasingly competitive environments
compared to that of previous generations [17]. Addi-
tionally, an unintended consequence of active outreach
and widening participation efforts to make Higher
Education more accessible is the increased number of
students attending university who are at increased risk
for poorer mental health (e.g., those from lower socio-
economic status, ethnic minorities, or those with addi-
tional support needs) [16].

Given the increasing concern about the mental health
of university students, it is important to consider what
the current evidence is around the prevalence of specific
mental health disorders - like anxiety - in this population.
There are several systematic reviews exploring prevalence
of non-specific anxiety in medical and nursing student
populations [14, 18-20], collectively reporting a preva-
lence of 32% or higher. We cannot assume that these
findings can be generalised to the wider student popula-
tion, however, due to the distinct features of healthcare
courses; including the time [21] and emotional intensity
[22] of their studies, and concerns around being seen as
“fit to practice’ [23]. To our knowledge there has been no
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synthesis of studies examining the prevalence of non-
specific anxiety in the wider undergraduate university
student population. The present review will address this
gap in the literature.

We aimed to identify and meta-analyse studies report-
ing a prevalence for non-specific anxiety symptoms
among undergraduate university students. The second-
ary aims of this review were to synthesise reported socio-
demographic differences in prevalence of non-specific
anxiety, and to explore trends in non-specific anxiety
prevalence over time.

Methodology

Search strategy and study eligibility

A systematic review was performed to identify Eng-
lish language peer-reviewed studies published between
1** January 1980 and 30™ September 2020 (PROSPERO
registration: 2020 CRD42020213088). We used a search
string reflecting non-specific anxiety, prevalence, and
university students, which were developed through
reviewing previous relevant systematic reviews into uni-
versity students’ mental health: [College students OR uni-
versity students OR undergraduate students OR medical
students OR undergraduate medical students OR under-
grad*] AND [Anxiety OR generalized anxiety OR general
anxiety OR generalized anxiety disorder OR anxiety dis-
orders] AND [Prevalence OR incidence]. When devising
our search terms, we reviewed previous reviews on the
target population or the target outcome. We included
medical students in our review as we were interested in
the prevalence of anxiety across all Higher Education stu-
dents. The inclusion of ‘anxiety’ and ‘generalised anxiety’
terms were selected to reflect our focus on non-specific
anxiety disorders. Search terms for other anxiety disor-
ders (e.g., specific phobias, panic disorder, obsessive—
compulsive disorder) were not included as they reflect
specific anxiety disorders.

These terms were entered into the PubMed, PsycINFO,
Embase, and MEDLINE databases. Additional articles
were identified through hand-search of previous relevant
systematic reviews [15, 18, 19, 24—27]. Studies were eligi-
ble for inclusion if:

1. The study sample consisted of students registered in
Higher Education institutions (e.g. university, col-
lege), and were exclusively undergraduate students;
or a mixed sample (i.e. undergraduates and postgrad-
uates) with findings reported separately for under-
graduates.

2. The study design allowed for observation of point
prevalence of non-specific anxiety (e.g. cross-sec-
tional studies, longitudinal studies) in the studied
population.
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Fig. 1 Flow diagram showing the study identification process

3. The study’s aim was to establish prevalence of non-
specific anxiety.

4. The study used a validated outcome measure or diag-
nostic interview to assess general non-specific anxi-
ety, and the outcome measure has validated cut-offs
indicating different severity threshold(s) of non-spe-
cific anxiety.

5. The study reported a prevalence rate for non-specific
anxiety.

6. The study reported a response rate.

Studies were excluded from this review if: 1) they were
trials or intervention studies; 2) if students were under-
taking secondary degrees (i.e. students had completed an
undergraduate degree prior to entry to second degree);
or 3) the study sample was a sub-group of the undergrad-
uate student community.

Data extraction

Two authors (EBD, IA) led the search and screening pro-
cess, with disagreements resolved through discussion,
with fourth author (CQ) if necessary. The search results
from each of the four databases and the additional 47

Reports not retrieved
(n =295)

Reports excluded (n=82):

Did not report response rate (n=43)

. Did not report prevalence rate (n=18)

. Did not use valid measure of non-specific anxiety
(n=20)

. Did not aim to establish prevalence of anxiety
(n=2)

. Sample were mix of undergraduate and
postgraduate students and findings were not
reported separately for each group (n=13)

. Sample were not undergraduate university
students (n=6)

. Unsure if whole sample were undergraduate
university students (n=7)

. Sample were students studying second entry
degree (n=2)

. Could not access paper (n=3)

citations identified through previous relevant systematic
reviews [15, 18, 19, 24-27] were exported to EndNote
X8 [28]. All citations were collapsed together and dupli-
cates were removed. These citations were then exported
to Microsoft Excel [29], where the screening process
was conducted (Fig. 1). For studies meeting the inclu-
sion criteria, information regarding study design, sample,
study location, outcome measures, estimated prevalence
of non-specific anxiety and secondary analyses were
extracted by EBD and IA into a Microsoft Excel spread-
sheet. The World Bank classification list [30] was used to
categorize the gross national income level of the coun-
tries in the included studies.

Quality assessment of included studies

The included studies were analysed using a quality assess-
ment instrument developed by Parker and colleagues
[31] for epidemiological studies, as adapted further by
Ibrahim et al. [25] in their systematic review of depres-
sion prevalence in university students. We selected this
quality assessment tool as the fourth author (CG) was
co-author on this previous systematic review [25] and
so had expertise in using this instrument and aided us
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in comparing findings across the included studies. Qual-
ity assessment was conducted by EBD and IA. Using this
instrument, studies were judged on presence of the fol-
lowing criteria:

1. The target population was defined clearly;

2. Complete, random, or consecutive recruitment was

used to recruit participants;

The sample size was >300;

The response rate was >70%;

5. The sample was representative of the population
being studied;

6. The outcome measure was a validated measure of
non-specific anxiety, with validated cut-offs for clas-
sifying severity level(s) of non-specific anxiety; and,

7. The confidence intervals (CI) or standard error (SE)
were reported for prevalence.

W

Data analysis and planned analyses
The total sample size, reported prevalence for non-spe-
cific anxiety, and prevalence by severity cut-off threshold,
were extracted from the included studies; studies which
reported percentages only were transformed into numer-
ical data for inclusion in meta-analysis. For studies which
reported prevalence by categorical threshold (as defined
by each outcome measure) but did not define an overall
prevalence, the decision was taken to consider anxiety
prevalence for those screening at moderate and above
non-specific anxiety, as symptoms at this threshold are
considered ‘caseness’ (i.e. likely to meet diagnostic crite-
ria for an anxiety disorder) on several validated outcome
measures (e.g. GAD-7), and symptoms at this severity
are likely to be linked with functional impairment [32].
For longitudinal studies reporting multiple time points,
the baseline prevalence was used for meta-analysis.
We elected to use the baseline data as this most often
reflected the largest sample size of any data collection
timepoint. The baseline data is also likely to be the least
impacted by demand characteristics or selection bias.

The primary meta-analysis performed was a pooled
estimated prevalence calculated through pooling the
reported prevalence in each included study. Studies
which used self-report outcome measures for general-
ised non-specific anxiety were included in meta-anal-
ysis. Studies which used diagnostic interviews were not
included in the meta-analysis given the difference in
assessment and timeframe for assessing non-specific
anxiety symptomology and were instead synthesised as a
narrative review.

As studies can vary in their cut-offs for defining prev-
alence of non-specific anxiety and vary in reporting
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data for each cut-off, using the approach taken by Li
et al. [33], we performed secondary calculated pooled
prevalence estimates at three severity levels: 1) mild
anxiety, calculating the pooled prevalence of under-
graduate students scoring at or above the cut-off for
mild anxiety symptomology; 2) Moderate anxiety,
calculating the pooled prevalence of undergraduate
students scoring at or above the cut-off for moder-
ate anxiety symptomology; and 3) Severe anxiety, the
pooled prevalence of undergraduate students scoring at
or above the cut-off for severe anxiety symptomology.

Meta-analysis of prevalence were made using the
metaprop function in Stata (version 16.0; Stata Cor-
poration, College Station, Texas, USA): this function
uses the Freeman-Tukey double arcsine to transform
prevalence estimates [34]. Results were expressed as
estimated pooled prevalence of generalised anxiety cal-
culated with 95% confidence intervals (CI). Random
effect models were used to accommodate for study
heterogeneity as these provide more equal weighting
across studies [35] and are considered appropriate for
reviews of prevalence [36]. The I statistic was used to
evaluate study heterogeneity: values above 25%, 50%
and 75% are considered low, moderate and high values
of heterogeneity respectively [37].

For the primary meta-analysis, subgroup analyses
were performed reflecting the outcome measures used
to assess non-specific anxiety, course of study, and loca-
tion of study as categorised using World Bank income
classification (low vs. lower-middle vs. upper-middle
vs. high) [30]. An additional subgroup analysis not
included in the original registered protocol explored
pooled prevalence by time—whether the study was
conducted before or during the COVID-19 pandemic —
as this global pandemic could have potentially impacted
on university students’ mental health [38].

To determine the associations between sociode-
mographic characteristics and anxiety prevalence we
extracted all findings testing such associations from
the included papers. The sociodemographic variables
examined were determined by previous student mental
health research identifying sociodemographic factors
associated with mental health outcomes in this popula-
tion [25, 39]. This data was synthesised using the same
narrative approach that we used for the prevalence
data collected using diagnostic interviews.Publication
bias of included studies was assessed through con-
ducting an Egger test and using a Doi plot, which was
quantified through using the Luis Furuya-Kanamori
(LFK) index [40]. The LFK index categorises the sym-
metry of the funnel plot: scores <1 indicate no asym-
metry; scores >1 to <2 indicate minor asymmetry, and
scores >2 indicate major asymmetry.
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Results

Study selection

After removal of duplicates, 4029 citations were
retrieved from the database search and hand-search of
published relevant systematic reviews. Of these a total
of 89 publications—representing 86 distinct studies/
samples, and totalling approx. 130,090 undergraduate
students from 181 individual Higher Education Institu-
tions (HEIs)—met eligibility criteria and were included
in this review (Fig. 1; Table 1).

Study characteristics

The majority of studies utilised self-report measures
of non-specific anxiety symptoms (=83, 93.2%), and/
or were cross-sectional (#=79, 88.7%). The remaining
studies were longitudinal (n=4, 4.5%) or used diagnos-
tic interviews (n=6, 6.7%). Sample sizes ranged from
n=68 [95] to n=39,725 [124], with reported response
rates ranging from 9.7% [56] to 100% [44, 51, 73, 115].
Four publications reported findings from the WHO
World Mental Health Surveys International College
Student Project study [52, 56, 103, 128]; this pro-
ject consisted of a diagnostic interview-based survey
administered to first year university students in 19
HEIs across eight countries. Four studies were con-
ducted within the context of the COVID-19 pandemic
[78, 97, 109, 124].

Using the World Bank Classification, students were
recruited from a mix of high income (n=39), upper mid-
dle income (#=29), and lower middle income (n=22)
countries, with only two studies conducted in low income
countries [82, 120]. The majority of included studies were
conducted in Asia (#=34) and the Middle East (n=21):
nine were in Pakistan [49, 51, 53, 54, 86, 98, 101, 104,
115], seven in Saudi Arabia [41, 45, 46, 48, 58, 80, 85],
seven in the People’s Republic of China [62, 78, 84, 88,
112, 124, 127] and five in Egypt [42, 43, 70, 73, 106].

Thirty-eight studies reported their sample’s age range,
which largely reflected a young adult age range (18-
24 years). The overall age ranges ranged from 16 years
[107, 124] to 50 years [74]. The 56 studies reporting sam-
ples’ mean age ranged from 18.02 years [42] to 25.0 years
[66, 109]; the overall mean age from these 56 studies was
calculated as 21.07 years.

Eighty-five studies reported their sample’s gender bal-
ance: two studies consisted of solely male students [105]
and female students [101]. Of the remaining 83 studies,
n=66 had a greater proportion of female students rang-
ing from 51.8% [91] to 97.4% [127]. Over a third (n=38)
of included studies focused solely on undergraduate
medicine students, with n=26 sampling students across
a range of undergraduate courses. Finally, n=39 studies
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recruited students from all years of study, with n=13
studies focusing on first years only (see Table 1).

Outcome measures used to assess generalised anxiety

In total, 83 studies used 13 different self-report outcome
measures to assess non-specific anxiety: the most com-
monly used outcome measure was the anxiety subscale
on the Depression Anxiety Stress Scales (DASS) [129],
either in its full (DASS-42-A; n=7) or shortened (DASS-
21-A; n=30) format. Other commonly used outcome
measures included the Generalised Anxiety Disorder
scale (GAD-7) [130] (n=13), the Beck Anxiety Inventory
(BAI) [131] (n=12), the anxiety subscale of the Hospital
Anxiety and Depression Scale (HADS) [132] (n=6), and
the Zung Self-Rating Anxiety Scale (SAS) [133] (n=4).

Anxiety prevalence

Findings using studies’ own definitions

The 83 studies utilizing self-report anxiety outcome
measures used a variety of definitions, criteria, and
severity thresholds to define ‘prevalence’ in their sam-
ple. The prevalence reported across papers therefore
reflect a broad range of values. The two studies using the
brief PHQ-A reported the lowest prevalence at 0.02%
[119] and 2.9% [69] screening for non-specific anxiety,
while Wege et al. [125] reported 1.9% of their sample
as screening for anxiety using the GAD-7. At the other
end, the highest prevalence for non-specific anxiety were
78.4% [42] and 88.4% [51]: noticeably, both studies used
the DASS mild and above cut-off. The 83 studies were
included in meta-analysis using these self-defined prev-
alence — this resulted in a pooled prevalence of 39.65%
(95% CI: 35.72%—43.58%) for non-specific anxiety, with
substantial heterogeneity across the studies (I*=99.78%,
p=<0.001) (Fig. 2).

Table 2 presents the results of the three sub-analyses.
Sub-analysis reflecting the type of outcome measure
revealed differences in pooled prevalence of non-specific
anxiety: studies using the anxiety subscale of the DASS
(either full or short version; #=37) reported the highest
pooled prevalence at 52.1% (95% CI: 45.78%-58.42%),
while studies using the HADS-A (n=6), BAI (n=12) and
GAD-7 (n=13) reported pooled prevalence of 30.27%
(95% CI20.41%-40.12%), 36.29% (95% CI 29.45%-43.12%)
and 37.2% (95% CI 28.77%-45.64%) respectively.

The prevalence of non-specific anxiety in medical
student-only samples ranged from 1.9% [125] to 78.4%
[42]. Studies which recruited medicine students only
(n=38) reported a pooled prevalence of 37.42% (95% CI:
30.77%-44.06%), which is similar to the 23 studies which
recruited students from a range of courses (pooled preva-
lence 37.40%; 95% CI 31.95%-42.86%).
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%
Study ES (95% Cl) Weight
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Fig. 2 Forest plot showing prevalence of non-specific anxiety in undergraduate university students (n =83 studies)
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Table 2 Subgroup analyses showing prevalence of non-specific anxiety symptoms (n=83 studies)

Sub-analysis Studies (N) Participants (N) Pooled non-specific Lower 95% ClI Upper 95% Cl Heterogeneity ()
anxiety prevalence (%)
Outcome measure
DASS-A? 37 34606 52.10% 45.78 5842 99.33%*
GAD-7 13 9564 30.27% 2041 40.12 99.47%*
BAI 12 5448 36.29% 2945 43.12 96.50%*
HADS-A 6 2156 37.20% 28.77 45.64 94.04%*
SAS 4 45789 16.47% 825 24.7 99.41%*
BSI-ANG 2 2131 27.64% 25.74 29.54 n/a
SCL-90-A 2 1071 14.83% 12.73 16.92 n/a
PHQ-A 2 2273 0.36% 0.12 0.61 n/a
Course of study
Medicine only 38 20565 37.42% 30.77 44,06 99.83%*
Mixture of courses 23 64,814 37.40% 31.95 4286 99.33%*
Nursing only 6 2742 48.53% 34.05 63.00 98.43*
Dentistry only 2 376 58.76% 53.93 63.59 n/a
World Bank classification
High income 29 34854 36.22% 29.50 42.94 99.60%*
Upper middle income 30 62369 35.95% 31.10 40.80 99.78%*
Lower middle income 22 8527 50.13% 3830 61.95 99.42%*
Low income 2 660 29.39% 2591 32.86 n/a
Study conducted during COVID-19 pandemic
Pre-pandemic 79 66685 40.42% 35.04 45.80 99.85%*
During pandemic 4 42272 24.34% 16.18 32.50 99.78%*
" p=<.001

@This data includes studies which used anxiety subscale of DASS-21 or DASS-42

When prevalence were compared by World Bank
income classification, the highest pooled prevalence were
found in studies conducted in lower middle income coun-
tries (n=22; 50.13%; 95% CI 38.30%-61.95%), with pooled
prevalence being similar for high income (n =29; 36.22%,
95% CI 29.50%-42.94%) and upper middle income coun-
tries (n=30; 35.95%, 95% CI 31.10%-40.80%).

Finally, an additional sub-analysis was undertaken to
separately analyse studies conducted before and during
the COVID-19 pandemic. Studies conducted before the
COVID-19 pandemic resulted in a pooled prevalence of
40.42% (n=79; 95% CI 35.04%-45.80%), while the four
studies conducted mid-pandemic reported a pooled
prevalence of 24.34% (n=4; 95% CI 16.18%-32.50%).

Findings by severity threshold

The above findings are based on papers’ own definitions
of anxiety prevalence, which were variable. From the 83
studies, 65 studies provided a breakdown of mild, moder-
ate, and severe threshold prevalence that were usable in
at least one of these secondary analyses (see Appendix
A, Additional File 1). Taking data from studies report-
ing cases meeting the mild and above threshold (n=56),

the moderate or above threshold (n=52), and severe or
above threshold (n=48), the pooled estimates for mild
and above non-specific anxiety was 49.94% (95% CI
41.54—58.033; 1> 99.84% p=<0.001); moderate and above
non-specific anxiety was 35.64% (95% CI 29.51-41.76; I*
99.63% p=<0.001) and severe non-specific anxiety was
20.31% (95% CI 16.60-24.02; I* 99.41% p=<0.001).

Anxiety prevalence over time

Pearson’s correlation test found no statistically significant
association between year of publication and reported
non-specific anxiety prevalence (83 studies; r=0.17,
p=0.15).

Narrative synthesis

Findings from studies using diagnostic interviews

Six publications — reflecting three separate cross-sec-
tional studies—all used the full or screening version of
the WHO Composite International Diagnostic Inter-
view (CIDI/CIDI-SC) diagnostic interview to identify
lifetime and 12-month prevalence of anxiety in under-
graduate university students. Kou et al. [84] report
findings from a large Chinese university student cohort
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(n=1843), finding a 0.5% lifetime prevalence, 0.3%
12-month prevalence, and 0.1% 30-day prevalence.
Using the short form version of the WHO-CIDI, Ver-
ger et al. [123] report a 2.2% 12-month prevalence in
n=1723 first year French undergraduates. The other
four publications reflect data from the WHO World
Mental Health Surveys International College Student
Project: this international study used the CIDI-SC in 19
universities across eight countries to assess for diagno-
ses aligning with ICD and DSM-IV criteria. Auerbach
et al. [52] report the overall findings from full-time
first year undergraduate students (n=13,984), finding a
12-month prevalence of 16.7% and lifetime prevalence
of 18.6%. The other three studies focus on country-
specific data from the same project: Ballester et al. [55]
reports a 12-month prevalence of 19.3% and 12-month
prevalence of 16.0% in the Spanish student cohort. A
12-month prevalence of 11.6% was reported in a large
sample of Mexican students (n=7874) [103], while
Bantjes et al. [56] reported a 12-month prevalence
of 20.8% and lifetime prevalence of 22.6% in n=1407
South African students.

In addition, one cross-sectional study administered
both the DASS-21 self-report measure and a diagnos-
tic interview (Mini International Neuropsychiatric
Interview/'MINT’) [105]: the prevalence of non-specific
symptoms (classified as ‘mild or above’) was reported
as 24.4%, whereas prevalence of anxiety disorder on the
MINI was 19%.

Associations between anxiety prevalence

and socio-demographic factors

Fifty-eight (65.2%) studies reported findings explor-
ing statistical associations between non-specific anxiety
scores and/or anxiety threshold cut-offs and at least one
socio-demographic factor (see Appendix B, Additional
File 1).

Gender The most commonly-reported association ana-
lysed was non-specific anxiety and gender: 48 studies
conducted analyses exploring gender differences between
anxiety scores and/or those meeting anxiety cut-off
thresholds. Eight studies (out of 17) found that female
students were significantly more likely to have higher
anxiety scores than males [11, 45, 47, 58, 73, 96, 102,
109]. Only one study reported males having significantly
higher scores than females [67].

Likewise, 19 studies (out of 36) found that females were
more likely than males to screen above the cut-off for
anxiety [11, 42, 43, 48, 49, 53, 57, 80, 82, 90, 91, 97, 100,
106, 113, 116, 121, 126].
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Age ‘Thirty-one studies conducted analyses exploring
associations between age and anxiety scores and/or those
meeting anxiety cut-off thresholds. Six (out of 10) studies
found no significant relationship between age and anxiety
scores [11, 88, 92, 93, 97, 109]. Three studies reported a
significant negative relationship between age and anxiety
score [71, 73, 120], with one reporting a significant posi-
tive relationship [65].

This trend was also found in sixteen (out of 22) studies
finding no association between age and screening above
anxiety cut-offs [48-50, 71, 72, 79, 82, 87, 89, 91, 100,
104, 113, 116, 117, 127]. Three studies found younger
age groups were significantly more likely to screen above
anxiety cut-offs [42, 64, 70, 112], with two reporting a
significant association but not describing directionality
[43, 102], and one study reporting older age groups were
more likely to screen for anxiety [106].

Year of study In the n=34 studies investigating year
of study and anxiety, no consistent relationship between
the two factors emerged. Seven (out of 13 studies) found
no relationship between anxiety scores and year of study
[11, 54, 58, 81, 96, 99, 109], with the other six reporting
significant relationships: four were significantly negative
relationships, with anxiety decreasing with year of study
[71,73, 93, 111].

Similarly, 13 (out of 23) studies found no statistically sig-
nificant relationship between year of study and screen-
ing for anxiety cut-offs [64, 71, 81, 87-89, 97, 98, 101,
110, 116, 121, 122]. Findings from the other ten stud-
ies reporting significant relationships are inconsistent:
five report that those in earlier years of study were more
likely to screen for anxiety [49, 57, 70, 82, 90], while oth-
ers found that later years were more likely to score above
threshold for anxiety [48, 53, 80, 113, 126].

Ethnicity Eight studies analysed associations between
anxiety scores and/or meeting cut-off thresholds and stu-
dents’ ethnicity or nationality, with five reporting no dif-
ferences [50, 90, 91, 117, 121]. The other three studies all
reported significant findings: Malay students were more
likely to screen above anxiety threshold compared to
Chinese and Indian students [118]; Saudi students were
more likely to have higher mean anxiety scores compared
to non-Saudi students [85]; and Han students were more
likely to screen for anxiety compared to non-Han stu-
dents [112].

Living arrangements Fourteen (out of 20) studies found
no significant associations between living arrangements
and anxiety scores and/or severity cut-offs [48, 49, 57, 75,
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85, 87,90, 91, 97, 101, 111, 117, 118, 122]. The remaining
six studies reported inconsistent findings: living on cam-
pus [73] and living off campus [70] was associated with
elevated non-specific anxiety scores/screening above
threshold, while living with family [42, 106] and living
with non-relatives [50] was also associated with screen-
ing above cut-off threshold. Finally, Ramén-Arbués et al.
[102] found significant differences between students who
lived alone or with friends, compared to family, but did
not describe directionality of findings.

Socioeconomic indicators Twenty-two studies reported
findings relating to anxiety and socioeconomic status
(SES): this was measured/conceptualised in several dif-
ferent ways, including family income, parental education,
and parental occupation. Three studies found no associa-
tions between anxiety scores and SES [54, 75, 93], with
two studies reporting that higher anxiety scores were
significantly associated with coming from families with
lower income [81] and coming from less affluent families
and lower maternal education, but found no association
with paternal education [11].

Fifteen (out of 18) studies found no significant associa-
tions between SES and scoring above anxiety cut-offs [42,
43, 49, 53, 57, 70, 79, 87, 102, 106, 116-118, 121, 127].
Four studies reported an association between lower SES
and increased risk: Simic-Vukomanovic et al. [113] and
Karaoglu and Seker [81] found students from poorer
families were more likely to screen for anxiety, while
Tayefi et al. [117] and Paudel et al. [100] found lower
maternal and paternal education were respectively sig-
nificantly associated with greater likelihood of screening
for anxiety.

Quality assessment

Each study was evaluated using seven criteria (Table 3);
the majority were judged to meet three (=29, 29%)
four (=22, 22%) or five (1=26, 26%) of these criteria.
In terms of participant recruitment, 27 studies used
random sampling methods, and 44 studies used con-
venience sampling — with 39 stating all students (or a
particular subset) were invited to participate in the
study. The criteria most-frequently judged as not being
met was not reporting the CI or SE for overall anxiety
prevalence (reported by n=15) and poor sample rep-
resentativeness (reported by n=18). The Doi funnel
plot showed high asymmetry, with Egger’s test suggest-
ing significant publication bias (z=3.41, p=0.001) and
the LFK index also confirming high asymmetry (see
Appendix C, Additional File 1).
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Discussion

We conducted the first systematic review and meta-
analysis on the prevalence of non-specific anxiety
amongst undergraduate university students. This review
brings together the findings from 89 studies represent-
ing approx 130,090 participants published over a forty-
year period, with 83 of these using self-report tools.
Using each studies’ cut-off criteria, we found an overall
pooled prevalence of 39.65% (95% CI: 35.72%—43.58%)
for non-specific anxiety. Our secondary analyses found
almost half (49.94%) screened for mild and above anxiety
symptomology, a third for (35.64%) moderate and above
symptomology, and a fifth (20.31%) reported severe lev-
els of non-specific anxiety. There was no consistent pat-
tern in terms of how anxiety prevalence or scores were
associated with the year the study was conducted or soci-
odemographic variables, with the exception of gender;
whereby anxiety tended to be more prevalent and severe
amongst females rather than males.

The prevalence found here are akin to those found in
previous reviews on rates of anxiety amongst medi-
cal students specifically. These reviews found estimated
pooled prevalence between 7.0%-34.5% [14, 15, 19, 20,
27, 134, 135]. Our own secondary analysis further sup-
ports this finding as the pooled prevalence and associated
confidence intervals were almost identical when looking
at medicine students (37.42%, 95% CI 30.77%-44.06%)
alone compared to undergraduate students generally
(37.40%, 95% CI 31.95%-42.86%). Our findings question
the rhetoric that medical students are particularly vul-
nerable to poor mental health above other students from
other disciplines [136]. Instead, we can conclude that
anxiety is an issue that can affect all students, irrespec-
tive of their area of study. Furthermore, through a sub-
analysis we were able to calculate a pooled prevalence of
40.42% in studies conducted before the COVID-19 pan-
demic. These pre-pandemic rates align with a recent sys-
tematic review of 36 studies assessing anxiety prevalence
in university students during the COVID-19 pandemic,
reporting a pooled prevalence of 41.0% [38]. However, it
is important to acknowledge the significant heterogene-
ity found in relation to these prevalence estimates, mean-
ing the pooled value is not necessarily a valid reflection of
the literature. Unpacking this heterogeneity was beyond
the scope of this review but is an important question that
needs to be addressed.

Across the main and sub-analyses within this review
we consistently found evidence for a concerning level of
anxiety amongst undergraduate students. Our findings
compliment those of other reviews on the prevalence of
common mental health problems in university students
[14, 18, 25, 137]. The prevalence found in diagnostic
interview studies here far exceed the lifetime prevalence
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found using WHO data (3.7%) [4], and students may
therefore be considered a high-risk group that requires
special attention and support. These results support the
frequent media reports of an ongoing ‘student mental
health crisis’ [6].

Compared to other epidemiological studies, the
cross-sectional prevalence found here are on par with
those found in the general population (e.g. Bandelow &
Michaelis, 2015 [138]). Whether students are especially
vulnerable to anxiety or not, the prevalence found here
alarmingly suggest that more than third of students are
experiencing anxiety symptoms that likely meet diag-
nostic thresholds and therefore require intervention (i.e.
of moderate or greater severity). In light of the negative
sequelae of anxiety amongst students, including impaired
academic performance [10, 11] which then has implica-
tions for their future employment prospects, we assert a
need to explore this issue further.

We attempted to do this in the present review by con-
ducting secondary analyses to identify potential soci-
odemographic risk factors within the student population
that may elevate students’ risk of anxiety. We found no
consistent evidence that any of the sociodemographic
variables were associated with increased anxiety symp-
toms, with the exception of gender — aligning with find-
ings from a previous systematic review finding female
students reported greater prevalence of depression com-
pared to males [25]. While we are unable to comment
on the rates of anxiety amongst non-binary or gender
non-conforming students, we did find that studies largely
reported that anxiety was more prevalent amongst
females than males. In the general population, rates of
anxiety disorders, irrespective of the sub-type, are more
common amongst females than males [139]. This finding
may be explained by the increased prevalence of anxi-
ety-related risk factors amongst females than males. For
example, stress sensitivity and hormonal changes may
contribute to the increased incidence of anxiety amongst
females [140]. Females may also be more likely to expe-
rience the kinds of traumatic life events that can trigger
anxiety, such as sexual violence [141] or relationship diffi-
culties [140]. It may therefore be most appropriate to tar-
get any measures related to preventing anxiety disorders
to female university students.

This does not mean that male students are invulner-
able to mental health problems, including anxiety disor-
ders [67]. This finding should be considered in light of
the gender biases seen in the presentation and assess-
ment of mental health difficulties. For example, there is
strong evidence of gender biases in the diagnostic assess-
ment of several mental health difficulties—but whether
such a bias exists for anxiety disorders has not been fully
explored [142]. Moreover, the gender differences found
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here could be a product of gender norms in relation to
how distress is expressed (i.e. tendency to internalise ver-
sus externalise) [143] as well as gender differences in will-
ingness to disclose mental health difficulties [144].

The inconsistent findings concerning the relationship
between non-specific anxiety prevalence and sociode-
mographic factors contradicts previous literature. Stud-
ies within the general population have shown that anxiety
is more common amongst those who are younger [145],
an ethnic majority [146], or are of a lower SES [147] —
whereas we found studies that both supported and dis-
proved these findings. Similarly, previous studies have
suggested there are key ‘pinch points’ over the course of
studying for a degree that are associated with increased
mental health difficulties [148]; however, we did not find
any coherent narrative concerning the phase of study and
anxiety prevalence specifically.

The mixed findings presented here may be explained
in part by cross-cultural differences. That is, we included
studies from around the world and, as mental health
problems are culturally bound [149], it is likely that this
will result in some between-study heterogeneity in how
anxiety is understood, conceptualised, and assessed.
A more likely explanation for the heterogeneity in our
results, other than cultural factors, are the methodologi-
cal differences between studies [138]—specifically, the
different measures used across studies to assess anxi-
ety. There may be logistical issues surrounding access
to validated outcome measures of non-specific anxiety;
for example, the DASS is in the public domain with an
accompanying publicly available website [150] suggesting
this measure could be more easily accessible to research-
ers. The findings from the six studies using diagnostic
clinical interviews reported 12-month prevalence gener-
ally lower than those found in self-report studies, ranging
from 0.3% [84] to 20.8% [56]. While these studies provide
more robust findings, given diagnostic interviews are
the gold-standard [151], self-report measures are used
widely and have been validated as a means to assessing
anxiety symptoms in a less time-intensive and resource-
ful manner.

Limitations

Self-report measures are a valid means of assessing
anxiety symptoms, but there are multiple outcome
measures available in the literature. More than 145
anxiety outcome measures have been published [152].
In the present review we pooled data from the DASS
[129], GAD-7 [130], BAI [131], HADS [132], and SAS
[133]. Although all these scales are measuring the same
latent variable, they differ in their conceptualisation of
it. For example, the DASS focusses on the physiological
symptoms of anxiety (e.g., trembling, dry mouth, heart
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palpitations), whereas the GAD-7 primarily assesses
psychological and cognitive symptoms (e.g., worrying,
nervousness, irritablility). Although the pooling of data
from multiple anxiety questionnaires is common prac-
tice within literature reviews, it is a questionable prac-
tice that is likely to produce biased results [153]. This
limitation seems to be somewhat justified here given
the findings of our sub-analysis: we found that anxiety
prevalence estimates varied depending on the measure
used. These differences may reflect real differences but
are more likely an artefact of measurement error — this
limitation has consequences for the validity of our find-
ings. This may also reflect logistical issues around the
accessibility of anxiety outcome measures and associ-
ated manuals/protocols to researchers in lower/middle
income countries.

The studies included in this review may be variable
in the outcome measures they used but they are largely
from the same part of the world. Most of the studies
were conducted in Asian countries or the Middle East.
Very few of the studies included were from Western
countries. This is very different from the patterns seen
in other reviews on student mental health where there
is a dominance of data from the United States (US) and
the UK (e.g. [154]). This may be because of the inclu-
sion/exclusion employed in the present review — spe-
cifically that we were only interested in studies that
reported both prevalence and response rates, mean-
ing we may have excluded studies due to not reporting
response rates. There may be something about the way
universities are set up in Asia and the Middle East that
makes it more feasible to conduct population screening
studies to ascertain prevalence estimates, compared to
institutions based in the UK and US (e.g. size of uni-
versities or level of state involvement). Our findings
therefore highlight a gap in Western literature that
needs addressing but also potentially limits the extent
to which we can generalise our findings to all parts of
the world.

Applying the quality assessment criteria used to assess
previous epidemiological studies [25, 31], overall many
studies had decent sample sizes and response rates. How-
ever, the majority of papers did not include any addi-
tional information about their data; for example, few
described how their sample aligned with their HEI’s soci-
odemographic make-up or how it compared to the wider
university student population. Researchers conducting
prevalence studies may wish to use published guide-
lines for best practice in reporting observational studies,
such as the STROBE checklist [155] when reporting the
findings from epidemiological observational studies in
order to improve their quality and the quality of reviews
thereafter.
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Implications

Even with the limitations above, our review provides
strong evidence that anxiety is prevalent amongst under-
graduate students. Anxiety, however, is an umbrella term
that encompasses several distinct mental health disorders
within diagnostic manuals [156, 157]. While there are
some generic interventions that appear to be effective for
anxiety disorders and common mental health problems
broadly—such as antidepressants and low intensity psy-
chological interventions [158]—there are increased treat-
ment options available when the typology of the anxiety
is known [159-161]. Further investigation is needed to
specify the presentation of this non-specific anxiety so as
to inform intervention recommendations and provision
at universities.

The high prevalence of anxiety amongst undergradu-
ate students suggests that there may be something about
their student status that is elevating this risk beyond that
seen in the general population. There may be aspects of
student life, their studies or the university environment
that are triggering anxiety symptoms. Universities should
be safe spaces that give their students every opportunity
to flourish and achieve their potential. It is therefore vital
that we identify what aspects of the university experi-
ence are distressing students and seek to address these
without delay. There are some suggestions within the lit-
erature as to what these factors may be; including, work-
load pressures, fear of failure, imposter feelings, financial
difficulties, as well as poor social support and networks
[162] and cultural changes in society [17]. Targeting such
diverse and disparate risk factors within a single interven-
tion is impractical. We therefore need to explore and pri-
oritise these issues and consider ways to mitigate them.

Through a research priority setting exercise with UK
university students [163], students have identified several
directions for future research into student mental health:
this includes exploring the effectiveness of university-
based mental health services, and clinical and non-clin-
ical interventions, and how prevalence of mental health
problems differs across institutions, discipline of study
and by socio-demographic characteristics. The findings
from our systematic review are particularly relevant in
helping answer these research priorities: for example, in
identifying the effectiveness of interventions to help stu-
dents’ mental health, one important factor in this is con-
sidering how we can measure mental health outcomes
and different measures used to assess the same construct.

Finally, our review suggests that female students are
at an elevated risk of anxiety compared to males. If this
finding reflects a genuine gender difference that cannot
be explained by gender biases, we must consider whether
this gender difference is similar or greater than that
found in the general population. Are females particularly



Ahmed et al. BMC Psychiatry (2023) 23:240

vulnerable to the university-related risk factors causing
student anxiety or are these gender differences reflective
of what we see in wider society? This question highlights
the need for intersectional research in this area so as to
understand the interaction and cumulative effects of risk
factors on poor mental health (e.g. [164, 165]).

Conclusions

The primary aim of this review was to produce a pooled
estimate of the prevalence of non-specific anxiety
amongst undergraduate students. We found an overall
pooled prevalence of 39.65%—a figure that exceeds those
seen in epidemiological studies in the general population.
Students may therefore be a high-risk group, with some
suggestion here that this risk may be further elevated
for female students. There is a need to understand how
best to support students with anxiety, and why anxiety is
increasingly common amongst this group.
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