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Abstract

Objective: To evaluate the comprehensive prevalence of anxiety among postgraduates
and estimate its changes with a meta-analysis.

Method: Systematic retrieval to SAGE, ERIC, EBSCO, Wiley, ScienceDirect, ProQuest,
PubMed, EMBASE, and Web of Science database was performed for quantitative stud-
ies on the prevalence of anxiety among graduate students published before November
22, 2022. The prevalence of anxiety synthesized with random-effects model, and
subgroup analysis was conducted by study characteristics (publication year, sam-
pling method, and measurements) and subjects’ characteristics (gender, region, and
educational level).

Result: Fifty studies were included in the meta-analysis, totaling 39,668 graduate stu-
dents. The result revealed that 34.8% of graduates suffered from the anxiety (95%
Cl: 29.5%-40.5%). Specifically, 19.1% (95% Cl: 15.4%-23.5%) had mild anxiety, 15.1%
(95% C: 11.6%-19.6%) had moderate anxiety, and 10.3% (95% Cl: 7.2%-14.6%) had
severe anxiety. And this prevalence showed a upward trend since 2005. Besides, mas-
ter students suffered slightly less than doctoral students (29.2% vs. 34.3%), and female
had similar anxiety to male (26.4% vs. 24.9%). Due to the COVID-19, the prevalence of
anxiety is higher after the pandemic than that before (any anxiety: 34.3% vs. 24.8%).
Compared with other countries, students from Saudi Arabia, India, and Nepal were
more vulnerable. The results of quality assessment showed that, 5 (10%) were in high
quality, 21 (42%) were in moderate to high quality, 21 (42%) were in low to mod-
erate quality, and 3 (6%) were in low quality. But, the studies with low quality tend
to report a higher prevalence than that with high quality (40.3% vs. 13.0%), studies
with nonrandom sampling tend to report a higher prevalence than that with random
sampling (33.6% vs. 20.7%). Although we included the data collected based on the stan-
dard scales, there were higher heterogeneity among the measure (Q = 253.1, df = 12,
p <.00).

Conclusion: More than one-third postgraduates suffered from anxiety disorder,

and this prevalence had a slight upward trend since 2005, school administrators,
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1 | INTRODUCTION

Anxiety, characterized as the continuous feelings of nervousness, trem-
bling, together with fears, worries, and forebodings (Testa et al., 2013).
In addition to intense feelings of fear or panic, people who suffered anx-
iety distress may experience other physical symptoms, such as fatigue,
dizziness, headache, nausea, abdominal pain, palpitations, shortness of
breath, and urinary incontinence (Eysenck et al., 2007; Moran, 2016).
Anxiety is the early manifestation of most psychological disorders,
such as depression and obsessive-compulsive disorder (Marty & Segal,
2015). At worst, anxiety can even lead to suicide. While it took little
attention in the general population, and often undetected and severely
under-treated (Kroenke et al., 2007). As WHO's report, 264 million of
people living with anxiety disorders in the world, increased by 14.9%
since 2005, ranked as the sixth-largest contributor to nonfatal health
loss globally and appear in the top 10 causes of Years Lived with
Disability (YLD), in all WHO regions (WHO, 2017).

Chronic environmental stress is main factor lead to anxiety,
while stress among academics is alarmingly widespread (Bozeman &
Gaughan, 2011; Reevy & Deason, 2014), especially in postgraduate
students (Kinman, 2001), a group that typically faces high levels of
job insecurity and unbalance between life and work. As reported that,
85% of postgraduate students spent 41+ h a week on their post-
graduate program, still, 74% of them were inability to finish studies
in the set time, and 79% had uncertainty about their job and career
prospects (Woolston, 2019), which evoked widely concern on the
anxiety disorder among them.

Surprising but is expected, the anxiety in graduate students was six
times than the general population (41% vs. 6%) (Evans et al., 2017).
Numerous studies also explored the prevalence of anxiety disorder
among them, while the observed prevalence of anxiety varied from
9.2% (Wang et al., 2018) to 86.0% (Garcia-Williams et al., 2014), and
the trajectory of the change remained unclear. A reliable estimation of
anxiety prevalence of graduate students and its changes is essential to
inform tailored efforts to prevent, identify, and treat mental distress,

and to design a suitable public health policy.

2 | OBIJECTIVES

A comprehensive estimate of the anxiety prevalence and the change
through the years is essential to inform targeted efforts to prevent
and identify anxiety among graduate students. The present study sys-
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teachers and students should take joint actions to prevent mental disorder of

graduates for deteriorating.

anxiety disorder, graduate students, mental health, meta-analysis, systematic review

tematically reviewed the publications on the anxiety disorder among
graduate students to answer the following questions:

1. What is the prevalence of anxiety for graduate students?

2. How has the prevalence of anxiety changed through the year?

3. Is the prevalence of anxiety affected by the measure or sampling
methods?

4. s the prevalence of anxiety moderated by gender, education level,

or region?

3 | METHODS

This study was not preregistered.

3.1 | Literature retrieve

Systematic retrieval of the electronic database was performed, includ-
ing SAGE, ERIC, EBSCO, Wiley, ScienceDirect, ProQuest, PubMed,
EMBASE, and Web of Science database. The detail of search strings
was displayed in Supplementary (see Table S1). We set no restric-
tions on the year of publication. Additionally, the reference lists of
eligible studies and relevant review articles, as well as the related meta-
analysis on the mental health of graduate students were searched
manually. The deadline for searching is up to November 22, 2022. The
process of the retrieval and selection of primary studies was achieved
by the first two authors, and any inconsistency was solved by the third
author. The process of the literature search and the selection of articles
was based on the PRISMA flow diagram (see Figure 1).

3.2 | Inclusion and exclusion criteria

To be included in the meta-analysis, a primary study had to meet
the following criteria: (a) the study population were healthy gradu-
ate students who aimed to pursue a master’s or a doctoral degree,
postgraduate-training residents in medicine and other specializations
were excluded; (b) the exposure was common anxiety, which measured
by standardized instruments; the special anxiety such as social anxiety,
death anxiety and performance anxiety were excluded; (c) the out-
comes included the prevalence of anxiety symptom or can be referred

from the paper; the studies missing total sample were excluded; (d)
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FIGURE 1 Flow diagram of literature search and processing of records.

the studies used cross-sectional design were included, experimental

studies were excluded; (e) the article was published in English.

3.3 | Information extraction and coding

Information extraction and coding included three parts: general infor-
mation of study, the character of the sample and the outcomes. The
general information of studies includes the title, author, the year
of publication and collection; the character of the sample includes
the information of sampling methods, sample size, the proportion of
female, educational level, region; the outcomes includes methodolog-
ical features (e.g., measurements, score system, score method, and
standard for detection of anxiety) and effect size (prevalence of anx-
iety among graduate students). This progress conducted by the first
two authors of the article and disagreements between coders were
resolved by the third author.

3.4 | Quality assessment

A modified version of the Newcastle-Ottawa scale was used to assess
the quality of studies included in meta-analyses (Matcham et al., 2013).
There are five domains: sampling method, sample size, participation
rate, measurement tools, standards used to identify the anxiety disor-
der in the study (see Table S2 in supplement). Studies were rated as
low quality (0-3 points), low to medium quality (4-6 points), medium
to high quality (7-8 points), and high quality (9-10 points).

3.5 | Data synthesis and analysis

Random-effect model allowed to generalize findings from the included
studies to a range of scenarios and larger population, a random-effects
meta-analysis was performed in this review (Borenstein et al., 2009;
Yaow et al., 2022). Q statistics and I2 index were used to evaluate het-
erogeneity between studies. The 12 index refers to the truly observed
variation ratio (Borenstein et al., 2009), and 25%, 50%, and 75% of
the I2 respectively indicate low, medium, and high heterogeneity (Hig-
gins & Thompson, 2002). Besides, “leave-one-out” method was adopted
for sensitivity analysis to check for outliers that potentially influence
the overall results (Cooper et al., 2009). Visual funnel plots and the
“Fail-safe N”’method was conducted to evaluate potential publication
bias. The fail-safe N is the number of excluded studies with null results
(i.e., zero effect sizes) that would be needed to bring their inclusion
to lower the average effect size to a nonsignificant level (Rosenthal,
1979). Meta-regression was used to identify the changes of anxiety
prevalence, and stratified analysis in subgroups was used to explore the
heterogeneity.

4 | RESULTS

Fifty studies were included in the meta-analysis. The data were col-
lected from the United States (n = 19), the United Kingdom (n = 2),
China (n = 15), India (n = 4), Australia (n = 1), Jordan (n = 1), Egypt
(n=1), Poland (n = 1), Croatia (n = 1), South Africa (n = 1), Nepal (n = 1),
and Saudi Arabia (nh = 1). The sample size ranged from 40 to 4477,
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FIGURE 2 Funnel plot of anxiety prevalence
among graduate students.
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totaling 39,668 graduate students. The proportion of females in each
study ranged from 34.7% to 100%. The data were collected between
2005 and 2021, and 14 measures were used in primary studies. The

details were shown in Table 1.

41 | Quality assessment

Quality assessment of primary studies including five domains: sam-
pling method, sample size, participation rate, measurement method,
and criteria for identifying the anxiety disorder. Five of 50 (10.0%)
reports were in high quality, 21 (42%) were in moderate to high
quality, 21 (42%) were in low to moderate quality, and 3 (6%)
were in low quality (Table 1). We conducted a subgroup analysis
based on the quality of included studies; the results showed that
studies assessed with low quality reported higher prevalence of
anxiety than that with high quality (any anxiety: 40.3% vs. 13.0%,
Q = 117, df = 4, p = .01), and studies assessed with low to
moderate quality reported higher prevalence of moderate and severe
anxiety than that with high quality (moderate: 24.7%vs. 4.7%,Q = 59.8,
df = 3,p <.00; severe: 15.1% vs. 1.4%, Q = 54.5, df = 3, p < .00).

4.2 | Sensitivity analysis

With the method of leave-one-out method, we got 50 effect sizes of any
anxiety, ranging from 32.8% to 36.0% (p < .00), 23 of mild anxiety, rang-
ingfrom 18.8% to 20.2% (p < .00), 24 of moderate anxiety, ranging from
4.7%to 73.7% (p < .00), and 25 of severe anxiety, ranging from 0.9 % to
32.5% (p < .00). One study (Negi et al., 2019) was biased against the
results of moderate anxiety, which was removed in the later analysis.

4.3 | Publication bias

The funnel plots suggested that the studies were symmetrically dis-

tributed (Figure 2), and the fail-safe number was larger than the rec-

ommended criteria (5K + 10, K means the number of studies included
in meta-analysis) in the prevalence of any anxiety (Ng; = 37,109 > 5K
+ 10 = 260), mild anxiety (Ng = 13,409 > 5K + 10 = 125), mod-
erate anxiety (Ng = 14,744 > 5K + 10 = 125), and severe anxiety
(Ngs = 16,514 > 5K + 10 = 135). These results showed that there was

no potential publication bias.

44 | Prevalence of anxiety among graduate
students

Fifty studies involved the any anxiety among graduate students with
the prevalence ranging from 3.8% to 100.0%. Meta-analytic pool-
ing of the prevalence estimates of anxiety was 34.8% (N = 39,668;
95% Cl: 29.5%—40.5%), with significant heterogeneity across studies
(Q =4683.1, p < .00; 2= 98.9%). As shown in Table 2, 19.1% of them
suffered mild anxiety (K = 23, N = 11,426; 95% Cl: 15.4%—23.5%;
Q = 513.3, p < .00; I?= 95.7%), 15.1% moderate anxiety (K = 23,
N = 10,720; 95% Cl: 11.6%—19.6%;Q = 539.7, p < .00; I?= 95.9%),
and 10.3% severe anxiety (K = 25, N = 1850; 95% Cl: 7.2%-14.6%;
Q=2889.7,p <.00; 2= 97.3%).

4.5 | The trend of anxiety prevalence among
graduate students

The data we included were collected between 2005 and 2021, crossed
17 years. The result of fixed-effect meta-regression analysis showed
that the prevalence of anxiety increased slightly among postgradu-
ates (8 = .05, p < .00;Figure 3), especially in severe anxiety (8 = .07,
p < .00), but the prevalence of mild and moderate anxiety decreased
significantly through the year (mild anxiety: 8= -.07, p <.00; moderate
anxiety: = -.09,p <.00).

To explore the effect of COVID-19, we compared the prevalence of
anxiety between before pandemic (before 202) and after (2020-2021)
based on the data collection year. The results showed that there was no

significant difference of the anxiety prevalence (any anxiety: 32.4% vs.
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36.2%; Q=0.45,df = 1, p =.50; mild anxiety: 22.4% vs. 18.0%; Q = 1.21,
df = 1, p = .27; moderate anxiety: 21.5% vs. 12.5%; Q = 3.19,df = 1,
p =.07; severe anxiety: 11.9% vs.8.2%; Q= 1.03,df=1,p =.31).

4.6 | Prevalence of anxiety mediated by
moderators

4.6.1 | Study-level characteristics

Sampling method. Five studies were collecting data with random sam-
pling, 27 studies adopted convenience sampling method, and 18
studies did not report the sampling method. The results of subgroup
analysis showed that the studies with nonrandom sampling reported a
higher prevalence of moderate anxiety than that with random sampling
(any anxiety: 33.6% vs. 2.7%; Q = 3.33,df = 1, p = .07; mild: 2.6% vs.
15.6%; Q = 3.09, df = 1, p = .08; moderate: 13.3% vs. 5.9%; Q = 6.88,
df=1,p=.01;severe: 8.3%vs.7.5%; Q=0.01,df = 1,p =.95).

Measures. Although we only included the studies using standardized
instruments, the criteria for anxiety were various, which is a poten-
tial source of heterogeneity. The result of subgroup analysis showed
indicated that DASS-42 had a higher sensitivity of anxiety, especially
for mild and moderate anxiety (any anxiety: 8.0%, Q = 528.2, df = 13,
p < .00; mild: 36.0%, Q = 253.0, df = 5, p < .00; moderate: 32.0%,
Q =203.0,df = 6, p <.00); DASS-21 had a higher sensitivity of severe
anxiety than other measures (18.4%, Q = 256.6, df = 6, p < .00). While
the results using GAD-7 is closer to the results of meta-analysis (any
anxiety: 35.3% vs. 34.8%; mild: 31.8% vs. 19.1%; moderate: 13.8% vs.
15.1%; severe: 7.7% vs. 1.3%).

Gender. Sixteen studies compared the anxiety prevalence between
female and male; the results of subgroup analysis showed that there
was no evidence indicated the significant difference between them
(any anxiety: 41.2% vs. 35.5%; Q = 0.37, p = .54; mild anxiety: 22.3% vs.
21.0%; Q =0.03, p = .86; moderate anxiety: 24.1% vs. 25.6%; Q = 0.03,
p = .86; severe anxiety: 15.0% vs. 12.3%; Q=0.13,p =.72).

Education level. Nine studies reported the anxiety prevalence of
master students, and 14 reported doctoral students. The results of sub-
group analysis showed that master student suffered similar anxiety

to doctoral students, and even higher moderate anxiety (any anxiety:

29.2% vs. 34.2%, Q = 0.36, p = .55; mild anxiety: 23.7% vs. 22.9%,
Q =0.04, p = .85; moderate anxiety: 26% vs. 16.5%, Q = 6.86,p = .01,
severe: 14.7%vs. 13.5%,Q = 0.05,p = .82).

Country. The graduate students included in this meta-analysis cov-
ered 12 countries, and the results of subgroup analysis showed that
students from Saudi Arabia and India experienced most anxiety and
students from China and the United States reported lowest anxiety

than that from other countries. The details were shown in Table 2.

5 | DISCUSSION

The present meta-analysis estimated the population prevalence of anx-
iety disorder among graduate students. And the results indicated that
34.1% of them suffered from different degrees of anxiety. Of these
samplesincluded, 19.1% had mild anxiety, 15.1% moderate anxiety, and
1.3% had severe anxiety, which is significantly higher than college stu-
dents (Ramén-Arbués et al., 2020) and even higher than the medical
student population (Quek et al., 2019). These results are consistent
with the previous studies (Evans et al., 2017; Hoying et al., 2020),
which revealed the high risk of anxiety disorder among postgraduate
students. The factors of anxiety among graduate students are vari-
ous and universal, such as employment prospects, inability to maintain
work-life balance, inability to complete academic tasks on time, high
academic competition, and long study period (Woolston, 2019).

Since 2005, countries around the world have recognized the seri-
ousness of anxiety among graduate students and taken relevant
measures (Lancet, 2015; Liu & Page, 2016; Mirza & Rahman, 2019), and
the prevalence of mild and moderate anxiety decreased slightly. But the
evidence suggested anincreasing trend in any and severe anxiety; thus,
we still need to keep going to prevent this from getting worse. Since
the end of 2019, when COVID-19 appeared, researchers indicated a
significant increase of anxiety among among adults (Coley & Baum,
2021), but we found no obviously changing between before and after
pandemic. It is mainly owing to the timely measures taken by school
(Dempsey et al., 2022).

As the evidence quality, 84% of studies were in medium quality
(including L-M and M-H), and the studies with low quality tended

to reported a higher prevalence of anxiety, and studies with low to
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moderate quality reported higher prevalence of moderate and severe
anxiety than that with high quality. All the studies (24, 48%) assessed
into low quality or low to moderate quality adopted convenient sam-
pling, and only two response rates in these studies were over 75%
(Al-Shayea, 2014; Negi et al., 2019). These factors may lead to an over-
estimate of anxiety prevalence; thus, it is essential to conduct a series
high quality of primary in the following research.

We explored heterogeneity with study-level characteristics and
found that DASS-42 had a higher sensitivity for anxiety, but compared
to the results from the present meta-analysis, the studies using GAD-7
reported a representative result. Moreover, studies using nonrandom
sampling reported an obvious higher prevalence of moderate anxiety
than that using random sampling (13.3% vs. 5.9%). Convenience sample
is drawn from a source that is conveniently accessible to researchers,
but may not be representative of the population at large (Andrade,
2020). Majority (71.43%) studies included in the meta-analysis were
adopted convenience sampling, which may overestimate the preva-
lence of global graduate students. Thus, it is essential to conduct a
large random sample survey from worldwide students in the further
research.

Of note, we found that master students reported a similar preva-
lence of anxiety to doctoral students (29.2% vs. 34.3%), and even a
higher prevalence of moderate anxiety (26% vs. 16.5%). Doctoral stu-
dents always suffer with high pressure and stress; they have to keep a
balance between life, work, and study in addition to academic pressure
and employment pressure. According to the data from the Organi-
zation for Economic Co-operation and Development (OCED) showed
that the average share of younger adults with a tertiary degree has
increased from 27% in 2000 to 48% in 2021 among 25- to 34-years-old
(OCED., 2022), and the number of degree holders worldwide will reach
300 million by 2030 (OCED., 2013). This change of talent pool brings
lots of pressure to master students, and they may lose their advantage
from academic qualification in the job marketing in the future, which
pushes them to pursue higher degree.

Besides, we found no obvious change of anxiety prevalence by gen-
der; this was consistent with the previous studies on the mental health
of graduate students. As the report from WHO indicated that more
women are affected by mental illness than men (WHO, 2017), and
based on the survey to 2279 graduate students across 26 countries,
Evans et al. (2018) also presented that female suffered more major
anxiety than male (43% vs. 34%) (Evans et al., 2018). But the results
in the present review found no significant difference. One reason for
thisis that the source of anxiety in the graduate student population was
similar.

In addition, students from Saudi Arabia and India experienced more
anxiety than that from China and the United States. One reason is
that 33 (66%) of the primary studies included were from China and
the United States with 33,169 (83.6%) graduate students, resulting in
unrepresentative data of other countries. Cross-sectional studies with
large samples from Saudi Arabia and India are required in the further

research.

6 | LIMITATIONS

The results of the present study showed that 34.8% of graduates suf-
fered from anxiety, which indicated they were at the risk of mental
health. While several limitations remained to consider these findings
cautiously. First, although we considered different degree of anxiety
symptom (e.g., mild, moderate and severe level), majority of par-
ticipants were assessed through self-report inventories rather than
gold-standard diagnostic clinical interviews for anxiety, which may lead
to overestimate or underestimate the result. Meanwhile, we found a
significant heterogeneity due to the different criteria for anxiety across
these self-rating scales. Second, majority of included studies adopted
nonrandom sampling; as mentioned above, this may overestimate the
prevalence of moderate anxiety. Lastly, the sample size from 36% stud-
ies was under 300, which means these data are not representative.
Therefore, high-quality studies with large sample are needed in the

further research.

7 | CONCLUSIONS

More than one-third of graduate students are at the risk of anxi-
ety distress, and this prevalence had a slightly upward since 2005.
Although there was no obvious change after the COVID-19 pan-
demic occurred, graduate schools should provide efficient program,
such as psychological hotlines, mental health education, to prevent
mental disorder of graduates for deteriorating. Teachers also need
to improve their ability to identify the potential vulnerable students
and take actions before their mental distress worse. Students are
advised to seek the processional help when they feel depressed or
anxious.
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