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Abstract: Globally, depression and anxiety are major public health concerns with onset during
adolescence. While rural Australia experiences overall lower health outcomes, variation in mental
health prevalence rates between rural and urban Australia is unclear. The aim of this paper was
to estimate the pooled prevalence rates for depression and anxiety among young Australians aged
between 10 and 24 years. Selected studies from a systematic literature search were assessed for risk
of bias. Random effects model using DerSimonian and Laird method with Freeman–Tukey Double
Arcsine Transformation was fitted. Sensitivity analyses were performed. Prevalence estimates were
stratified by region and disorder. The overall pooled prevalence of depression and anxiety was 25.3%
(95% CI, 19.9–31.0%). In subgroup analysis, anxiety prevalence was 29.9% (95% CI, 21.6–39.0%);
depression: 21.3% (95% CI, 14.9–28.5%); and depression or anxiety: 27.2% (95% CI, 20.3–34.6%).
Depression and anxiety prevalence were higher in urban 26.1% (95% CI, 17.3–35.9%) compared to
rural areas 24.9% (95% CI, 17.5–33%), although the difference was not statistically significant. The
heterogeneity was high with an I2 score of 95.8%. There is need for further research on healthcare
access, mental health literacy and help-seeking attitude in Australia.

Keywords: rural health; mental health; prevalence; depression; anxiety; adolescence; young peo-
ple; Australia

1. Introduction

Mental health is a public health concern worldwide affecting all age groups [1]. Glob-
ally, one in six people are aged between 10 and 19 years and one in seven people in this
age group experience a mental disorder [1]. Among the mental disorders, depression and
anxiety are the most common disorders [1] and are in the 25 leading causes of illnesses
and disability worldwide [2]. As of 2021, there are 3.4% and 3.8% of the global population
with depression and anxiety disorders, respectively [3]. Globally, adolescent mental health
accounts for 13% of the disease burden [1].

In Australia, mental illnesses constitute 13% of the total burden, making it one of
the top five leading disease groups in 2018 [4]. One in five Australians aged between 16
and 85 experience some sort of mental disorders in any given year [4]. Evidence shows
that the total disease burden on a population is a combination of poor health (non-fatal
burden) and loss of healthy life years due to disease and eventual premature death (fatal
burden) [4]. Across all age groups, mental disorders contribute to 13% of total disease
burden in Australia, and 23% of non-fatal burden making it the second leading cause of
non-fatal disease burden [5]. Of this burden, 98% was due to living with the effects of the
disorders [5]. In terms of Disability Adjusted Life Years (DALYs), the burden of mental
disorders caused 572,775 DALYs in 2015 [5].
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Australia has 28% (7 million) of its population living in rural and remote areas en-
compassing various regions and diverse communities [6]. Rural and remote Australia
experiences poorer health outcomes largely attributed to social determinants (education,
income, employment, and quality of housing) and health risk factors (blood pressure,
smoking, healthcare access) [6–9]. The burden of disease rate in rural areas is 1.4 times
higher than that in urban areas. Rural areas reported higher mortality rates (1.4 times),
hospitalisations (almost 2 times), prevalence of chronic diseases (cancer, asthma, coronary
heart conditions, respiratory conditions) [9] and cost of healthcare access than urban areas,
and life expectancy, primary health access such as General Practitioners visits and health-
care workforce are lesser in rural areas than urban areas [6,10]. Even in the global context,
rural areas across the world experience poorer health outcomes, lesser healthcare access
and lower health literacy [11–13]. Therefore, thorough review of the existing research
in Australia will strengthen the evidence of geographical difference and demographic
characteristics between the rural and urban population and assist in prioritising strategies
to improve mental health outcomes of Australians.

The annual expenditure of Australian healthcare system on mental disorders is
$10.4 billion [14], making it the fourth most expensive disorder in Australia. Depres-
sion and anxiety are the most common mental health conditions affecting 1 and 2 million
Australians annually [15], respectively. Moreover, depression and anxiety are the second
and the third highest causes of burden of disease, respectively among the age group of
15–25 contributing to 7.6% and 7%, respectively to the total burden of diseases in that age
group in Australia [5]. This is the scenario with many high-income countries [16]. Globally,
high income countries spend more than 1% of their healthcare budget on mental health (in
contrast to low- and middle-income countries that spend about 1% only on mental health),
and yet have high prevalence of mental health conditions [16].

Although depression and anxiety affect people of all ages [17–22], the risk of develop-
ing mental disorders is more likely in youth (age group 10–24 years) [20,21,23–25]. Besides
their high prevalence, depression and anxiety are a major concern because of their early
onset during adolescence, and progression into adulthood affecting quality of lives and
productivity [26]. The high prevalence and early onset among adolescents could largely
be explained by the changing environment, biological changes such as puberty and sexu-
ality, and environmental changes such as peer victimisation, smoking, alcohol, substance
use [27–31]. When young people are affected by mental ill-health such as depression and
anxiety, it not only affects them individually, but the broader society [32]. This ripple effect
is because depression and anxiety are associated with poor school performance, school
dropouts, substance abuse followed by unemployment and poverty, and suicide [1,33,34].

To address mental ill-health, there have been many intervention programs aimed
at young people in Australia to help them recover from depression and anxiety [35–38].
While many yielded promising results, prevalence of depression and anxiety remains
high amongst young people population. This gap in availability of intervention programs
and yet a high prevalence in depression and anxiety can be explained by the lack of self-
awareness of the symptoms resulting in many young people not being diagnosed [7,39].
It is important to understand the issue might not be the efficacy of these programs but
help-seeking attitude [40–43]. One of the primary factors contributing to the lack of self-
awareness or help-seeking attitude is the difference in levels of social determinants [6],
mental health literacy and cultural acceptance of depression and anxiety as health con-
ditions between rural and urban Australians [39,44–46]. However, there is conflicting
research on the difference in prevalence of depression and anxiety between rural and urban
Australians, especially in the age group of 15–24 years [44,46,47].

This manuscript focussed on Australian literature to systematically review the ev-
idence base and strengthen knowledge. The focus on Australia is due to the evident
geographical difference between the rural and urban population health outcomes [27,48]
and demographic characteristics. An overview of Australian health status reveals that
Australians living in rural and remote areas have shorter lifespans, poorer healthcare access
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and use, higher levels of disease and injury compared to people living in urban areas.
However, unlike general health outcomes, there is a gap in research in understanding if
geographical location; urban-rural dwelling has any effect on mental health conditions
outcomes. If geographical location is a factor of mental health prevalence, then this could
play an important role in policy implications towards customised programs and effective re-
source allocations that would suit the specific population living in the location (rural-urban
locations in this case).

It is essential to investigate the differences in prevalence between rural and urban
areas, not just from a societal standpoint but from an economic point of view as well.
Taxpayers pay 33 times more towards treating psychological distress in urban areas than
in rural areas [49]. Not all psychologists in Australia are covered by the Medicare and
hence must charge a gap fee (Australian Psychological Society) [49]. This indicates a
skewed spending of taxpayers’ dollars, and studies or reports that merely report the mental
health prevalence rates would underrepresent the rural population. Studies examining the
prevalence of mental health conditions, depression, and anxiety specifically, in Australian
rural and urban areas are predominantly focused on specific cohorts, or individual contexts.
No systematic review and meta-analysis have combined all qualifying studies to give a
broader understanding of the Australian scenario in geographical variation of depression
and anxiety among adolescents. Therefore, the primary aim of this paper is to assess
the prevalence of depression and anxiety among rural and urban Australians in the age
group of 10–24 years of age through systematic review and meta-analysis, to help identify
geographic and demographic issues associated with mental health literacy and mental
healthcare access in Australia.

2. Methods

The systematic review was conducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guidelines [50]. The review protocol
was registered in PROSPERO International Prospective Register of Systematic Reviews
in December 2020 (ID: CRD42020223600). Two authors (SK and VO) conducted the study
selection, quality assessment and data extraction to avoid any potential biases. The other
authors (TN, IM, JBG) contributed through expert knowledge, review and critical feedback
on the systematic review and meta-analysis.

2.1. Search Strategy

All the articles for the systematic review were extracted through electronic search. The
articles were searched from MEDLINE, PsychINFO, CINAHL, Web of Science and Scopus
databases. A thorough citation search for additional articles was also undertaken. The final
search for the articles was performed on 15 October 2022. The keywords used to filter the
relevant studies were (“Anxiety” OR “Depression”) AND (“Rural” OR “Remote” OR “Iso-
lated” OR “Regional” OR “Non-urban” OR Urban OR “City”) AND (“Youth” OR “Young
Adult*” OR “Adolescent*” OR “Teenage*” OR “Young People”) AND (“Australia*” OR
“Victoria” OR “New South Wales” OR “Queensland” OR “Western Australia” OR “North-
ern Territory” OR “South Australia” OR “Tasmania” OR “Australian Capital Territory”).
Different combinations of keywords were searched to avoid missing any article.

2.2. Inclusion and Exclusion Criteria

Studies that had the following criteria were included: (1) Reported on either depression
or anxiety or either depression or anxiety (we did not screen for specific types of depression
or anxiety); (2) measured the prevalence of disorder either through percentages, or at least
provide enough information to calculate prevalence of depression or anxiety (number of
young people in sample with depression or anxiety, and total number of young people in
the sample); (3) had a specified place of residence- either rural (remote and regional too) or
urban and/or comparing both; (4) included a cohort between the ages of 10 and 24 years or
provided separate breakdown of prevalence by age group or at least included an age range
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covering a portion of the required age cohort for this study; (5) used established depression
or anxiety assessment tool through self-report screening or interviews; (6) published during
the time period of January 2000–October 2022; (7) that were peer-reviewed journal articles.
We excluded qualitative studies, study protocols and review manuscripts.

2.3. Study Selection

The author SK developed the key terms and screened titles and abstracts using the
selection criteria. The author VO then independently screened all the articles meeting the
selection criteria. There was a 95% agreement between the reviewers. For papers that did
not have clear abstracts, the authors reviewed the full text. Full texts of short-listed studies
were reviewed by SK and VO and inclusions were discussed till a conclusion was achieved.
Authors TN, IM and JBG provided advice on this study.

2.4. Quality Assessment

All the included studies were assessed for risk of bias using the tool from “Methodolog-
ical Guidance for Systematic Reviews of Observational Epidemiological Studies Reporting
Prevalence and Incidence Data”, specifically designed for systematic reviews on prevalence
studies [51]. Risk bias through nine domains were assessed using the tool: (1) Was the
sample frame appropriate to address the target population? (2) Were study participants
sampled in an appropriate way? (3) Was the sample size adequate? (4) Were the study sub-
jects and the setting described in detail? (5) Was the data analysis conducted with sufficient
coverage of the identified sample? (6) Were valid methods used for the identification of the
condition? (7) Was the condition measured in a standard, reliable way for all participants?
(8) Was there appropriate statistical analysis? (9) Was the response rate adequate, and if not,
was the low response rate managed appropriately? The rating on each item is a four-point
score of “yes” (low risk of bias), “no” (risk of bias), “unclear” and “not applicable”. The
authors assessed each of the domains with an individual score of “yes”, “no”, “unclear” or
“not applicable”, and then assigned a total score to each paper based on the assessment on
the individual domains.

2.5. Data Extraction

From the included studies, the data was extracted using the following standard form:
(1) study details such as title, date, author, study setting and study design (including the
sample technique); (2) participant characteristics: age, gender; (3) outcome: screening tool,
response rate, reported prevalence of depression and/or anxiety, any rural-urban areas
differences and conclusion. For the meta-analysis, the data was formatted in the following
form: title, authors, year of publication, sample age group, disorder measured, place of
residence, sample size (denominator), reported number of those with depression or anxiety
(numerator), and prevalence (calculated if not provided). Data was extracted by SK and
reviewed by VO.

2.6. Meta-Analysis

Random effects model using DerSimonian and Laird method was fitted to the data [52].
The inverse of the Freeman–Tukey double arcsine transformation was used to stabilize the
variance of each study [53]. Forest plot with the individual study prevalence estimates and
the 95% confidence interval were presented for each region (rural vs. urban) and disorder
(anxiety vs. depression vs. ‘depression or anxiety’) in subgroup analyses and the overall
pooled prevalence estimates. The Z-statistic was used to test the subgroup and overall
effect. Heterogeneity across studies was calculated using the I2 statistic. An I2 score of
25% represents low heterogeneity, 75% represents high heterogeneity and 50% represents
medium heterogeneity [54]. Further, visual inspection of the Begg’s funnel plot, Egger’s test
for small study effects and the non-parametric trim-and-fill analysis were used to assess for
publication bias [55–57]. For all the analyses, p-Value ≤ 0.05 was considered as statistically
significant. In meta-analyses, the p value provides information on the statistical significance
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of an effect, while the practical significance is explained by the effect size, which indicates
if the effect is large enough to provide a meaningful insight to the population [58]. All
analyses were conducted using Stata version 16.1 (StataCorp, College Station, USA) using
the metaprop command [52].

3. Results

The literature search yielded 559 articles published between 1 January 2000 and 15
October 2022. Additionally, citation search of qualified papers resulted in extraction of 259
studies making it a total of 818 studies. After removing 142 duplicates, the final number
of studies was 676 studies. After screening the title and abstracts, 33 studies qualified
for full—text assessment. None of the citation search papers qualified for the full-text
assessment. The entire PRISMA diagram of the study search can be found in Figure 1.
Both the researchers independently reviewed the full—texts of the 33 articles (Figure 1).
From the full—text screening, 10 articles [28,45,59–66] (references [28,45,59–66] are cited in
the Supplementary materials) qualified for quantitative meta—analysis. Of the 10 studies,
2 studies [64,66] calculated the prevalence of either depression or anxiety, or prevalence
of depression and anxiety together, 5 studies focused only on depression [28,45,59,61,65],
2 studies focused only on anxiety [60,63] and 1 study focused on depression and anxiety
separately [62]. With respect to region, 3 articles [59,62,64] reported prevalence of depres-
sion and anxiety in rural area, 1 study [61] in urban area, and 6 articles [28,45,60,63,65,66]
reported prevalence of depression and anxiety in both urban and rural areas. This resulted
in 17 estimates for calculating pooled prevalence in the meta-analysis.
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3.1. Study Characteristics

The meta-analysis identified 7650 participants from a total of 10 published studies
all based in Australia. Of these 10 studies, 3 studies estimated depression prevalence
in youth in urban and rural areas (6 separate estimates) [28,45,65], 2 studies estimated
anxiety prevalence in urban and rural areas (4 separate estimates) [62,63], 1 study estimated
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depression prevalence in rural areas [59], 1 study estimated depression prevalence in urban
areas [61], 1 study estimated either depression or anxiety or both in urban and rural areas
(2 separate estimates) [66] and 1 study estimated either depression or anxiety or both in
rural areas [64], and 1 study estimated anxiety and depression prevalence in rural areas (2
separate estimates) [60]. This provides a total of 17 estimates for meta-analysis purposes.

Although a few of studies included ages outside of the range that the study was aiming
at—like 5–12 years [63], 4–10 years [60] and 15–85 years [45], the reviewers included the
studies given that they covered a fraction of the target age-group population (10–24 years)
(Supplementary Materials Table S1).

All the included studies were of cross-sectional design. Five studies [59,61,63,65,66]
used non-random sampling study design, wherein the participants were those admitted to
mental health facilities for being at risk of suicide, which makes the sampling technique
purposeful, where the questionnaire was presented to the mothers to answer and return, or
the schools provided the questionnaire to the students to self-administer. The rest of the
studies used random sampling techniques. Four studies were conducted in South Australia,
of which three studies focused only on rural South Australia. Another four studies focused
on New South Wales, both urban and rural/regional areas of Sydney such as Illawarra,
Orange, Macquarie and Western Sydney, while the remaining studies sampled the rural
and urban areas all over population of Australia.

All the studies used valid mental health screening tools, some were self-report and
others were diagnostic tools designed to identify the presence of symptoms of depression
and anxiety. Two studies used the sub-set of those attending mental health and/or suicide
prevention facilities. All the studies adopted survey-based study design and none of the
studies used estimates of prevalence through clinically diagnosed interviews. The Kutcher
Adolescent Depression Scale (KADS), Spence Children’s Anxiety Scale – Parent Version
(SCAS), the Strengths and Difficulties Questionnaire – Parent Version (SDQ), Rosenberg
Self-Esteem Scale (RSES), Revised Child Anxiety and Depression Scale–Child (RCADS-C-
25) and Revised Child Anxiety and Depression Scale–Parent (RCADS-P-25) Child Report of
Parent Behaviour Inventory (CRPBI), Social Capital Questionnaire, Revised Child Anxiety
& Depression Scales (RCADS), Beck Hopelessness Scale (BHS), the Depression Anxiety
and Stress Scale— short version (DASS21–DEP), Interpersonal Needs Questionnaire (INQ),
Adolescent Screening Questionnaire, the Primary Care Evaluation of Mental Disorders
(PRIME-MD) which allows individual identification of DSM-III-R, Assessment of Quality
of Life (AQoL) were the assessment tools used across all the studies.

The studies that sampled only participants with diagnosed depression and/or anxiety
were chosen from Psychological Assistance Service for urban populations, and Centre for
Rural and Remote Mental Health, for rural populations. For the remoteness, all the studies
comparing urban and rural areas or simply focusing on rural areas used Accessibility and
Remoteness Index of Australia (ARIA) categories to categorise remote/rural and regional
areas from urban areas. One study used Socio-Economic Indexes for Areas (SEIFA) from
ABS to categorise remote/rural and regional from urban areas. Quality assessment to
identify any risk of bias is presented in Table 1.

Table 1. Quality assessment results of the 10 studies included in the meta-analysis.

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Total

Lynehem and Rapee, 2007 [63] Y Y Y Y Y Y Y Y Y 9

Hussain et al., 2013 [62] Y N Y Y Y Y Y Y Y 8

Papandrea et al., 2010 [64] Y Y Y Y Y Y Y Y Y 9

Stain et al., 2017 [66] Y Y N Y Y Y Y Y N 7
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Table 1. Cont.

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Total

Quine et al., 2003 [65] Y Y Y Y U Y Y U Y 7

Black et al., 2012 [59] Y Y Y Y N Y Y Y N 7

Goldney et al., 2007 [45] Y Y Y Y Y Y Y Y Y 7

Eckert et al., 2010 [28] Y Y N Y Y Y Y Y Y 8

Hains et al., 2019 [61] N N Y Y Y Y Y Y Y 7

Gandhi et al., 2022 [60] Y Y N Y Y Y Y Y N 7

Total Y 9 8 7 10 8 10 10 9 7

Total N 1 2 3 0 1 0 0 0 3

Total U 0 0 0 0 1 0 0 1 0

Y% 90% 80% 70% 100% 80% 100% 100% 90% 70%

3.2. Studying Forest Plots

Forest plots give us information about the effect sizes, heterogeneity, proportion and
weight that is given to each study that forms the sample of the meta-analysis. The vertical
line represents the null effect. Each study has a box plot with a horizontal line across. The
midpoint of the box plot represents the point estimate, which explains the effect size of the
study. When the study sample is larger, the box is bigger, and the horizontal line is shorter
than otherwise. The horizontal line representing the confidence interval (CI 95%), which
specifies that the boundaries within which the true value lies with 95% confidence. If the
horizontal line crosses the line of no effect, it means the study is not illustrating a statistically
significant result. The diamond represents the pooled estimate of the independent studies.

3.3. Prevalence of Depression and Anxiety

From the meta-analysis, we derived forest plots, which were deemed appropriate
to report the results [67,68]. The forest plot (Figure 2) provides first the context for the
meta-analysis, with individual studies’ data, namely, the effect size and its associated 95%
confidence interval (95%CI), the relative weight assigned to each effect for computing the
combined effect (i.e., summary statistic). The ES and 95%CI are also presented schematically.
The effect sizes, in the forest plot, of depression ranged from 6.1% to 61.1%. For anxiety,
effect sizes ranged from 19.6% to 39.1%, while for depression and anxiety together, effect
sizes ranging from 25% to 40%. From the meta-analysis, the pooled prevalence of depression
was 21.3% (95% CI, 14.9–28.5%) (Figure 2). The pooled estimate of anxiety was 29.9% (95%
CI, 21.6–39.0%). For both depression and anxiety together, the pooled prevalence estimate
was 27.2% (95% CI, 20.3–34.6%). These pooled effect sizes estimates are represented
numerically (with their associated 95% CI) and schematically (in green diamonds) as well
on the forest plot (Figure 2). From the I2 score, a measure of the magnitude of heterogeneity
among studies (see Figure 2), it can be deduced that there exists high between-study
heterogeneity (I2 = 94.7%, p < 0.001).

Subgroup analysis: The heterogeneity between groups was significant (p < 0.001),
while the overall heterogeneity between all the studies (depression, anxiety and depression
or anxiety) was high (I2 = 96.3%, p < 0.001). Since each study used a different scale
to measure depression, anxiety and/or both, it is not possible to check the subgroup
prevalence of similar assessment tools.
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3.4. Rural-Urban Areas Prevalence of Depression and Anxiety

The pooled prevalence of depression and anxiety for urban areas was 26.1% (95% CI,
17.3–35.9%) (Figure 3). The effect sizes ranged from 6.1% to 44.7%. The pooled prevalence
for depression and anxiety in rural areas was 24.9% (95% CI, 17.5–33.3%), while individual
estimates ranged from 8.2% to 61.1%. High heterogeneity between studies is evident for
both rural subgroup (I2 = 94.8%, p < 0.001), urban subgroup (I2 = 97.0%, p < 0.001) and all
studies together (I2 = 95.8%, p < 0.001). However, heterogeneity between the rural subgroup
and urban subgroup is not statistically significant (p = 0.85).

The test for risk of bias: The Begg’s funnel plots appear slightly asymmetric (Sup-
plementary Materials: Figures S1–S6), but the Egger’s test did not provide any evidence
of publication bias (p = 0.20) as seen in Figure 4. Additionally, after imputing one study
to correct for asymmetry using the trim-and-fill analysis, the pooled prevalence (25.3%,
95% CI: 18.7–31.2%) following the imputation did not differ from our original finding
(Supplementary Materials: Figure S11).
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3.5. Sensitivity Analysis

The first sensitivity analysis was conducted by removing the three studies that reported
very large ranges of age groups: 5–12 years [63] and 15–85 years [45] and 4–18 years [60].
Results show that removal of these studies did not change the pooled prevalence estimates
(Supplementary Materials: Figures S7 and S8).

The next sensitivity analysis was conducted by removing studies that did not have
random sampling; studies that used sample of people already at high risk of suicide [61]
or psychosis [66]. With this sensitivity analysis, the pooled prevalence of depression was
17.8% (95% CI, 13.1–23.0%) (Supplementary Materials: Figure S9). From the I2 score, it
can be deduced that there exists high between-study heterogeneity (I2 = 89.4%, p < 0.001).
The pooled estimate of anxiety did not change from the previous meta-analysis. Further-
more, the overall pooled prevalence estimates of anxiety and depression is 23.2% (95% CI,
17.9–28.9%).

Subgroup analysis: The heterogeneity between groups was significant (p < 0.05),
while the overall heterogeneity between all the studies was high (I2 = 96.0%, p < 0.001).
(Supplementary Materials: Figure S9)

3.6. Rural-Urban Areas Prevalence of Depression and Anxiety

The pooled prevalence of depression and anxiety for urban areas was 21.2% (95%
CI, 13.0–30.7%). The pooled prevalence for depression and anxiety in rural areas was
24.6% (95% CI, 17.0–33.2%). High heterogeneity between studies is evident for both rural
subgroup (I2 = 95.4%, p < 0.001), urban subgroup (I2 = 97.0%, p < 0.001) and all studies
together (I2 = 96.0%, p < 0.001). However, heterogeneity between the rural subgroup
and urban subgroup is not statistically significant (p = 0.56). (Supplementary Materials:
Figure S10)

This study contributes evidence on mental health outcomes in countries with geo-
graphical heterogeneity in physical health outcomes such as Australia. The study aimed
to primarily estimate the prevalence rates of youth mental ill-health in Australia (overall
and by rural/urban grouping). As the meta-analysis aims to synthesis and pull out the
summary or combined effect, here the prevalence rate, and its measure of precision (cap-
tured in the 95% confidence interval), the findings reveal new estimates of the prevalence
rates of youth mental ill-health overall and in rural/urban settings. The subgroups analysis
also intends to explore any potential rural/urban differences in pooled prevalence rates of
depression and anxiety.

The absence of significant difference in rural/urban youth prevalence is, in itself, a
positive finding. Moreover, the pooled estimates (rural: 24.9% vs. urban: 26.1%), although
not statistically significant, should not be qualified as “no difference between the sub-
groups” or “no new finding”.

4. Discussion

This systematic review and meta-analysis of 10 studies with 17 estimates involving
7650 participants aged between 10 and 24 years across Australia, examining differences
between urban and rural populations shows higher but nonsignificant prevalence of de-
pression and/or anxiety in urban areas (26.1%) than in rural areas (24.9%) of Australia.
From the meta-analysis, the pooled prevalence of depression was 21.3% and anxiety was
29.9%. National estimates by the ABS National Study of mental health and wellbeing [48],
show that in the age group of 16–25 years, almost one third (31.5%) of Australians experi-
ence anxiety disorders in a 12-month period and 13.6% experienced depressive disorders.
These ABS prevalence estimates for anxiety are almost identical to those found in our
study, whereas our estimate for depression is higher than the national estimate. This could
be explained by our inclusion of non-random sample studies, however, with sensitivity
analyses conducted to check for any bias, note that the prevalence of depression and anxi-
ety do not substantially alter in subgroup analyses. Given the lack of national estimates
comparing the prevalence of depression and anxiety between urban and rural regions in
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Australia amongst the 10–24-year-old group, this meta-analysis provides the first evidence
of prevalence and direct comparison for depression and anxiety in rural and urban areas of
Australia in this age group.

This study finds a slight difference in urban-rural prevalence among young people
in Australia, which is consistent with the findings from previous studies that compared
urban-rural mental health outcomes among young people [45,62,69] However, these studies
also found that the use of anti-depressants is more common among young rural people
than their urban counterparts, indicating a difference in the management of mental health
conditions. Studies estimating prevalence of depression and anxiety among young people
in UK [70] USA [71] and China [72] have concluded that place of dwelling (rural-urban)
does not affect prevalence of depression, consistent with the findings of our meta-analysis.
However, there are some Australian studies that estimate that rural populations have
higher rates of mental health conditions than urban population [73,74].

On the other hand, a few studies in Canada showed that young urban people had a
higher prevalence rate of depression than their rural counterparts [75–77]. Several studies
have concluded that community belongingness in rural areas and lack of competition that
urban youth often face are the reasons for lower prevalence rates in rural areas [76,77].
However, another study [75] also found that rural young people are less likely to access
mental health services.

There are various other factors that affect the mental health outcomes such as socioe-
conomic status, cultural differences, employment opportunities, exposure to mental health
literacy, healthcare access especially mental health services, education levels and biological
factors [27,29–31,39,44].

This study has provided scope to potentially explain the overall high prevalence of
mental ill-health despite the high mental healthcare expenditure. One aspect for further
research particularly applicable to the youth population is the influence of social media.
With the rapid onset of social media, there has been inconclusive research findings on the
influence of social media on mental well-being, with many researchers concluding that
it depends on how it is being used [78]. Research also shows that illustrating empathy
and care instead of judgement in social media platforms has resulted in positive mental
well-being of individuals [79]. One of the ways this can be mediated is through awareness
spread by social media influencers, who serve as pacesetters in the community, thereby
establishing a personal and psychological relationship with their consumers [80]. The
influence of social media on adolescent mental health is a highly debated topic and hence
must be explored further, particularly in the context of the rural-urban divide.

In this review and meta-analysis, not all the studies provided the gender prevalence
separately, there were almost equal number of male and female participants from the nine
studies. From these ten studies, one study reports a dramatic increase in prevalence of
depression among females (23%) compared to males (11.8%) from the age of 15 years to
18 years [59]. In this study, they found no significant difference between ARIA+ scores
and females who screen depressed versus females who did not. However, another study
revealed that rural boys reported higher depression compared to rural girls and urban boys
and girls [65]. The rest of the studies reported no significant difference in prevalence of
depression and/or anxiety between males and females. Existing literature suggests that
female gender is a risk factor for depression and anxiety [81–84], and that women seek
help [59,65] and take anti-depressants [50] more than males. Furthermore, studies found
that young urban [50,81] and rural females [59,85,86] experience higher rates of depression,
anxiety and suicide [85] than their male counterparts. However, some studies focusing
on rural areas suggest that males, especially young men, experience more depression and
other mental health conditions than their female counterparts [6,65,87].

Two of ten studies used for the meta-analysis studied the population who are at high
risk of suicide. This indicates that every participant in that cohort has an established mental
health condition, depression in most cases. Besides, most of the studies used in the review
and meta-analysis used non-random sampling techniques, which could lead to selection
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bias and over-estimation of the prevalence of the disorders. This could have resulted in
prevalence estimates being higher than the national estimates.

Nevertheless, our estimates show a considerably high prevalence rates of depression
and/or anxiety in the young people population of Australia with the urban population
having a slightly higher prevalence than rural areas. There is not enough literature mea-
suring the rural-urban population difference in prevalence of depression and anxiety in
the young people population. This also resulted in selecting only 10 studies out of the 676
studies. The number of studies for depression were much higher than for anxiety and both
disorders together, and the studies for rural were higher than the studies for urban areas.
The limited literature could be an issue of low awareness as discussed above. Therefore,
more inquiry into depression and/or anxiety in rural versus urban Australia will advance
the knowledge of the geographical disparities in depression and/or anxiety among young
people as well as inform prevention and management practices.

Most studies used surveys provided to schools or parents, they were not administered
by the researchers in person. This led to some schools choosing the students sample, parents
answering questions for their children and many teenagers self-administering the survey.
This is necessary because directly contacting the cohort population (aged between 10 and
24) would have not been permitted without the intervention of schools or parents. One
study [88] provided literature evidence that the assessment administering technique does
not change the result, i.e., it is not a concern to the research findings if the screening was
done through face-face delivery, remote or online. However, the authors [88] suggest that
with non-random sampling techniques, non-face-to-face delivery of assessment techniques
would only increase the selection bias, and that future research must use face-to-face
methods wherever possible to mitigate the risk of bias.

5. Strengths and Limitations

The biggest strength of this review is the meticulous planning and search strategy
following the PRISMA guidelines closely resulting in thorough work. The search terms
were precise, and all relevant synonyms were used which ensured that potential articles
were not missed. Another strength of this review is that only peer-reviewed and published
articles were searched for and large databases such as Scopus were reviewed.

All studies used different assessment tools, study designs, specific cohorts which
may influenced the variability of the prevalence estimates. Additionally, the non-random
sampling techniques used for more than half of the studies could result in selection bias.
Only 2 studies compared prevalence of both depression and anxiety between rural and
urban population. This made it impossible to explore the interaction between rural vs.
urban and depression vs. anxiety.

6. Conclusions

The results of this study show that a quarter of Australian young adults aged between
10 and 24 years have depression and/or anxiety. About 26.1% in the urban areas and 24.9%
in the rural areas reported prevalence of depression and/or anxiety. While there is ample
literature evidence that young people are at the highest risk of developing mental health
conditions, and rural Australia experiences lower health outcomes, research continues
to be inconclusive in terms of comparing the prevalence. This is largely hindered by the
mental health illiteracy and help-seeking attitude coupled with poor healthcare access and
social determinants in the rural areas of Australia. Despite many successful and effective
programs to diagnose and treat depression and anxiety, and a big proportion of healthcare
budget allocated to treat mental health conditions, Australia continues to have high preva-
lence of mental health conditions, depression and anxiety precisely. The response from
policy makers and service providers must be more inclusive to promote better healthcare
access and educate people on mental health. This paper assessed prevalence of depres-
sion and anxiety among rural and urban Australians aged 10-24 years using a systematic
review and meta-analysis to identify potential geographic patterns in mental ill-health,
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with implications for mental health literacy and access to healthcare in Australia. This
study also provides insights into the applicability of using this methodology more widely
across countries with similar geographical and demographic composition in the context of
public health.
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FigureS7: Sensitivity analysis: pooled estimate of depression, anxiety and depression or anxiety
disorders without studies of wide range of age groups; Figure S8: Sensitivity analysis: pooled
estimate of urban area and rural areas without studies of wide range of age groups; Figure S9:
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meta-analysis.

Author Contributions: Conceptualization, S.K., I.M. and T.N.; methodology, V.M.O. and S.K.; soft-
ware, S.K. and V.M.O.; Validation, I.M., T.N. and J.B.G.; formal analysis, V.M.O. and S.K.; resources,
S.K.; data curation, S.K. and V.M.O.; writing—original draft preparation, S.K.; writing—review and
editing, S.K., V.M.O., T.N., I.M. and J.B.G.; visualization, S.K. and V.M.O.; supervision, I.M. and
T.N.; project administration, S.K.; funding acquisition, N/A. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: The data presented in this study are available in the references below:
10,17,22,24,27,31,36,46,48,54 and in the Supplementary material.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. Mental Disorders. Available online: https://www.who.int/news-room/fact-sheets/detail/mental-

disorders (accessed on 10 August 2022).
2. COVID-19 Mental Disorders Collaborators. Global prevalence and burden of depressive and anxiety disorders in 204 countries

and territories in 2020 due to the COVID-19 pandemic. Lancet 2021, 398, 1700–1712. [CrossRef] [PubMed]
3. Dattani, S.; Ritchie, H.; Roser, M. Mental Health. Our World in Data. Available online: https://ourworldindata.org/mental-health

(accessed on 22 December 2022).
4. Black Dog Institute. Facts & Figures about Mental Health. Available online: https://www.blackdoginstitute.org.au/wp-content/

uploads/2020/04/1-facts_figures.pdf?sfvrsn=8 (accessed on 10 August 2020).
5. Australian Institute of Health and Welfare. Australian Burden of Disease Study: Impact and Causes of Illness and Death in

Australia 2018. Available online: https://www.aihw.gov.au/reports/burden-of-disease/abds-impact-and-causes-of-illness-and-
death-in-aus/summary (accessed on 25 December 2021).

6. Australian Institute of Health and Welfare. Rural and Remote Health. Available online: https://www.aihw.gov.au/reports/rural-
remote-australians/rural-and-remote-health (accessed on 10 July 2022).

7. Smith, J.A.; Canuto, K.; Canuto, K.; Campbell, N.; Schmitt, D.; Bonson, J.; Smith, L.; Connolly, P.; Bonevski, B.; Rissel, C.; et al.
Advancing health promotion in rural and remote Australia: Strategies for change. Health Promot. J. Aust. 2022, 33, 3–6. [CrossRef]
[PubMed]

8. Wang, D.; Jiang, Q.; Yang, Z.; Choi, J.-K. The longitudinal influences of adverse childhood experiences and positive childhood
experiences at family, school. J. Affect. Disord. 2021, 292, 542–551. [CrossRef] [PubMed]

9. Solmi, F.; Dykxhoorn, J.; Kirkbride, J.B. Urban-rural differences in major mental health conditions. In Mental Health and Illness in
the City; Okkels, N., Kristiansen, C.B., Munk-Jørgensen, P., Eds.; Springer: Berlin/Heidelberg, Germany, 2016. [CrossRef]

10. Stanton, R.; Rebar, A.L.; Rosenbaum, S. Supporting better mental health services for rural Australians: Secondary analysis from
the Australian National Social Survey. Aust. J. Rural Health 2020, 28, 122–123. [CrossRef]

11. Chen, X.; Orom, H.; Hay, J.L.; Waters, E.A.; Schofield, E.; Li, Y.; Kiviniemi, M.T. Differences in rural and urban health information
access and use. J. Rural Health 2019, 35, 405–417. [CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/ijerph20010800/s1
https://www.mdpi.com/article/10.3390/ijerph20010800/s1
https://www.who.int/news-room/fact-sheets/detail/mental-disorders
https://www.who.int/news-room/fact-sheets/detail/mental-disorders
http://doi.org/10.1016/S0140-6736(21)02143-7
http://www.ncbi.nlm.nih.gov/pubmed/34634250
https://ourworldindata.org/mental-health
https://www.blackdoginstitute.org.au/wp-content/uploads/2020/04/1-facts_figures.pdf?sfvrsn=8
https://www.blackdoginstitute.org.au/wp-content/uploads/2020/04/1-facts_figures.pdf?sfvrsn=8
https://www.aihw.gov.au/reports/burden-of-disease/abds-impact-and-causes-of-illness-and-death-in-aus/summary
https://www.aihw.gov.au/reports/burden-of-disease/abds-impact-and-causes-of-illness-and-death-in-aus/summary
https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
http://doi.org/10.1002/hpja.569
http://www.ncbi.nlm.nih.gov/pubmed/34989041
http://doi.org/10.1016/j.jad.2021.05.108
http://www.ncbi.nlm.nih.gov/pubmed/34147966
http://doi.org/10.1007/978-981-10-0752-1_7-1
http://doi.org/10.1111/ajr.12551
http://doi.org/10.1111/jrh.12335
http://www.ncbi.nlm.nih.gov/pubmed/30444935


Int. J. Environ. Res. Public Health 2023, 20, 800 14 of 16

12. Spasojevic, N.; Vasilj, I.; Hrabac, B.; Celik, D. Rural urban differences in health care quality assessment. Mater. Socio-Med. 2015, 27,
409–411. [CrossRef]

13. Ying, M.; Wang, S.; Bai, C.; Li, Y. Rural-urban differences in health outcomes, healthcare use, and expenditures among older
adults under universal health insurance in China. PLoS ONE 2020, 15, e0240194. [CrossRef]

14. Australian Institute of Health and Welfare. Disease Expenditure in Australia 2018–2019. Available online: https://www.aihw.gov.
au/reports/health-welfare-expenditure/disease-expenditure-australia/contents/summary (accessed on 30 September 2021).

15. Australian Institute of Health and Welfare. Mental Health: Prevalence and Impact. Available online: https://www.aihw.gov.au/
reports/mental-health-services/mental-health (accessed on 20 November 2022).

16. Rajkumar, R.P. he correlates of government expenditure on mental health services: An analysis of data from 78 countries and
regions. Cureus 2022, 14, e28284. [CrossRef]

17. Headspace. Distress Levels on the Rise in Young People. Headspace National Youth Mental Health Foundation. Available
online: https://headspace.org.au/our-organisation/media-releases/distress-levels-on-the-rise-in-young-people/ (accessed on 7
December 2022).

18. Piper, E.S.; Bailey, E.P.; Lam, T.L.; Kneebone, I.I. Predictors of mental health literacy in older people. Arch. Gerontol. Geriatr. 2018,
79, 52–56. [CrossRef]

19. Kim, M.; Kiely, M.K.; Brady, B.; Byles, J. Gender, mental health and ageing. Maturitas 2019, 129, 76–84. [CrossRef]
20. Gautam, M.; Tripathi, A.; Deshmukh, D.; Gaur, M. Cognitive Behavioral Therapy for Depression. Ind. J. Psychiatry 2020, 62,

S223–S229. [CrossRef]
21. Martin, J.; Hadwin, A. The roles of sex and gender in child and adolescent mental health. JCPP Adv. 2022, 2, e12059. [CrossRef]
22. Canuto, A.; Weber, K.; Baertschi, M.; Andreas, S.; Volkert, J.; Dehoust, M.C.; Sehner, S.; Suling, A.; Wegscheider, K.; Ausín, B.;

et al. Anxiety Disorders in Old Age: Psychiatric Comorbidities, Quality of Life, and Prevalence According to Age, Gender, and
Country. Am. J. Geriatr Psychiatry 2018, 26, 174–185. [CrossRef] [PubMed]

23. Shim, R.; Szilagyi, M.; Perrin, J.M. Epidemic rates of child and adolescent mental health disorders require an urgent response.
Pediatrics 2022, 149, e2022056611. [CrossRef]

24. Sajjadi, H.; Mohaqeqi, K.S.H.; Rafiey, H.; Vameghi, M.; Forouzan, A.S.; Rezaei, M. A systematic review of the prevalence and risk
factors of depression among Iranian adolescents. Glob. J. Health Sci. 2013, 5, 16–27. [CrossRef]

25. McCarthy, C. Anxiety in Teens Is Rising: What’s Going on? Available online: https://www.healthychildren.org/English/health-
issues/conditions/emotional-problems/Pages/Anxiety-Disorders.aspx (accessed on 12 November 2022).

26. Mission Australia. Youth Survey Report 2021. Available online: https://www.missionaustralia.com.au (accessed on 10 October
2022).

27. Australian Institute of Health and Welfare. Risk Factors to Health. Available online: https://www.aihw.gov.au/reports/risk-
factors/risk-factors-to-health/contents/risk-factors-and-disease-burden (accessed on 1 August 2020).

28. Eckert, K.A.; Kutek, S.M.; Dunn, K.I.; Air, T.M.; Goldney, R.D. Changes in depression-related mental health literacy in young men
from rural and urban South Australia. Aust. J. Rural Health 2010, 18, 153–158. [CrossRef]

29. Macphee, A.R.; Andrews, J.J. Risk factors for depression in early adolescence. Adolescence 2006, 41, 435–466. [PubMed]
30. Renae McGee, T.; Scott, J.G.; McGrath, J.J.; Williams, G.M.; O’Callaghan, M.; Bor, W.; Najman, J.M. Young adult problem behaviour

outcomes of adolescent bullying. J. Aggress. Confl. Peace Res. 2011, 3, 110–114. [CrossRef]
31. Better Health: Victoria State Government. Young People (13–19). Available online: https://www.betterhealth.vic.gov.au/

healthyliving/young-people-13-19 (accessed on 23 April 2022).
32. Rao, U.; Chen, L.-A. Characteristics, correlates, and outcomes of childhood and adolescent depressive disorders. Dialogues Clin.

Neurosci. 2009, 11, 45–62. [CrossRef]
33. Butterworth, P.; Leach, L. Early Onset of Distress Disorders and High-School Dropout: Prospective Evidence From a National

Cohort of Australian Adolescents. Am. J. Epidemiol. 2018, 187, 1192–1198. [CrossRef]
34. Fitzpatrick, S.J.; Handley, T.; Powell, N.; Read, D.; Inder, K.J.; Perkins, D.; Brew, B.K. Suicide in rural Australia: A retrospective

study of mental health problems, health-seeking and service utilisation. PLoS ONE 2021, 16, 0245271. [CrossRef]
35. Johnston, L.; Dear, B.F.; Gandy, M.; Fogliati, V.J.; Kayrouz, R.; Sheehan, J.; Rapee, R.M.; Titov, N. Exploring the efficacy and

acceptability of Internet-delivered cognitive behavioural therapy for young adults with anxiety and depression: An open trial.
Aust. N. Z. J. Psychiatry 2014, 48, 819–827. [CrossRef]

36. Long, J.R. The Acceptability of Using Moodgym to Treat Depression in Adolescents: A pilot Study. Ph.D. Dissertation, University
of Montana, Missoula, MT, USA, 2016. Available online: https://scholarworks.umt.edu/cgi/viewcontent.cgi?article=11947&
context=etd (accessed on 3 March 2021).

37. Newcombe, P.A.; Dunn, T.L.; Casey, L.M.; Sheffield, J.K.; Petsky, H.; Anderson-James, S.; Chang, A.B. Breathe Easier Online:
Evaluation of a randomized controlled pilot trial of an Internet-based intervention to improve well-being in children and
adolescents with a chronic respiratory condition. J. Med. Internet Res. 2012, 14, 23. [CrossRef] [PubMed]

38. Ralph, A.; Sanders, M.R. Preliminary evaluation of the Group Teen Triple P program for parents of teenagers making the transition
to high school. Aust. E-J. Adv. Ment. Health 2003, 2, 169–178. [CrossRef]

39. Griffiths, K.M.; Christensen, H.; Jorm, A.F. Mental health literacy as a function of remoteness of residence: An Australian national
study. BMC Public Health 2009, 9, 92. [CrossRef]

http://doi.org/10.5455/msm.2015.27.409-411
http://doi.org/10.1371/journal.pone.0240194
https://www.aihw.gov.au/reports/health-welfare-expenditure/disease-expenditure-australia/contents/summary
https://www.aihw.gov.au/reports/health-welfare-expenditure/disease-expenditure-australia/contents/summary
https://www.aihw.gov.au/reports/mental-health-services/mental-health
https://www.aihw.gov.au/reports/mental-health-services/mental-health
http://doi.org/10.7759/cureus.28284
https://headspace.org.au/our-organisation/media-releases/distress-levels-on-the-rise-in-young-people/
http://doi.org/10.1016/j.archger.2018.07.010
http://doi.org/10.1016/j.maturitas.2018.12.012
http://doi.org/10.4103/psychiatry.IndianJPsychiatry_772_19
http://doi.org/10.1002/jcv2.12059
http://doi.org/10.1016/j.jagp.2017.08.015
http://www.ncbi.nlm.nih.gov/pubmed/29031568
http://doi.org/10.1542/peds.2022-056611
http://doi.org/10.5539/gjhs.v5n3p16
https://www.healthychildren.org/English/health-issues/conditions/emotional-problems/Pages/Anxiety-Disorders.aspx
https://www.healthychildren.org/English/health-issues/conditions/emotional-problems/Pages/Anxiety-Disorders.aspx
https://www.missionaustralia.com.au
https://www.aihw.gov.au/reports/risk-factors/risk-factors-to-health/contents/risk-factors-and-disease-burden
https://www.aihw.gov.au/reports/risk-factors/risk-factors-to-health/contents/risk-factors-and-disease-burden
http://doi.org/10.1111/j.1440-1584.2010.01135.x
http://www.ncbi.nlm.nih.gov/pubmed/17225661
http://doi.org/10.1108/17596591111132936
https://www.betterhealth.vic.gov.au/healthyliving/young-people-13-19
https://www.betterhealth.vic.gov.au/healthyliving/young-people-13-19
http://doi.org/10.31887/DCNS.2009.11.1/urao
http://doi.org/10.1093/aje/kwx353
http://doi.org/10.1371/journal.pone.0245271
http://doi.org/10.1177/0004867414527524
https://scholarworks.umt.edu/cgi/viewcontent.cgi?article=11947&context=etd
https://scholarworks.umt.edu/cgi/viewcontent.cgi?article=11947&context=etd
http://doi.org/10.2196/jmir.1997
http://www.ncbi.nlm.nih.gov/pubmed/22356732
http://doi.org/10.5172/jamh.2.3.169
http://doi.org/10.1186/1471-2458-9-92


Int. J. Environ. Res. Public Health 2023, 20, 800 15 of 16

40. Griffiths, K.M.; Crisp, D.; Christensen, H.; Mackinnon, A.J.; Bennet, K. The ANU WellBeing study: A protocol for a quasi-
factorial randomised controlled trial of the effectiveness of an Internet support group and an automated Internet intervention for
depression. BMC Psychiatry 2010, 10, 20. [CrossRef]

41. Hernan, A.; Philpot, B.; Edmonds, A.; Reddy, P. Healthy minds for country youth: Help-seeking for depression among rural
adolescents. Aust. J. Rural Health 2010, 18, 118–124. [CrossRef]

42. Wilson, C.J.; Rickwood, D.; Deane, F.P. Depressive symptoms and help-seeking intentions in young people. Clin. Psychol. 2007, 11,
98–107. [CrossRef]

43. Wilson, C.J.; Deane, F.P. Help-negation and suicidal ideation: The role of depression, anxiety and hopelessness. J. Youth Adolesc.
2010, 39, 291–305. [CrossRef]

44. Eckert, K.A.; Wilkinson, D.; Taylor, A.W.; Stewart, S.; Tucker, G.R. A population view of mental illness in South Australia: Broader
issues than location. Rural Remote Health 2006, 6, 541. [CrossRef] [PubMed]

45. Goldney, R.D.; Taylor, A.W.; Bain, M.A. Depression and remoteness from health services in South Australia. Aust. J. Rural Health
2007, 15, 201–210. [CrossRef]

46. Marshall, J.M.; Dustan, A.D. Mental Health Literacy of Australian Rural Adolescents: An Analysis Using Vignettes and Short
Films. Aust. Psychol. 2013, 48, 119–127. [CrossRef]

47. Zhuang, X.Y.; Wong, D.F.K.; Cheng, C.W.; Pan, S.M. Mental health literacy, stigma and perception of causation of mental illness
among Chinese people in Taiwan. Int. J. Soc. Psychiatry 2017, 63, 498–507. [CrossRef] [PubMed]

48. Australian Bureau of Statistics. National Survey of Mental Health and Wellbeing, 2020–2021. Available online: https://www.abs.
gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release (accessed on 3 July 2022).

49. Blau, A.; Byrd, J.; Piper, G. Far from Care: How Your Postcode Can Influence Whether You Need Help—And If You’ll Get
It. Available online: https://www.abc.net.au/news/2020-12-08/covid-mental-health-system-medicare-inequality/12512378
(accessed on 12 June 2021).

50. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D. The PRISMA 2020 statement: An updated
guideline for reporting systematic reviews. BMJ 2021, 372, 71. [CrossRef]

51. Munn, Z.; Moola, S.; Lisy, K.; Riitano, D.; Tufanaru, C. Methodological guidance for systematic reviews of observational
epidemiological studies reporting prevalence and cumulative incidence data. Int. J. Evid. -Based Healthc. 2015, 13, 147–153.
[CrossRef]

52. Nyaga, V.N.; Arbyn, M.; Aerts, M. Metaprop: A Stata command to perform meta-analysis of binomial data. Arch. Public Health
2014, 72, 39. [CrossRef]

53. Freeman, M.F.; Tukey, J.W. Transformations Related to the Angular and the Square Root. Ann. Math. Stat. 1950, 21, 607–611.
[CrossRef]

54. Higgins, J.P.; Thompson, S.G.; Deeks, J.J.; Altman, D.G. Measuring inconsistency in meta-analyses. BMJ 2003, 327, 557–560.
[CrossRef]

55. Begg, C.B.; Mazumdar, M. Operating characteristics of a rank correlation test for publication bias. Biometrics 1994, 50, 1088–1101.
[CrossRef]

56. Duval, S.; Tweedie, R. Trim and fill: A simple funnel-plot-based method of testing and adjusting for publication bias in
meta-analysis. Biometrics 2000, 56, 455–463. [CrossRef]

57. Egger, M.; Davey, S.G.; Schneider, M.; Minder, C. Bias in meta-analysis detected by a simple, graphical test. BMJ 1997, 315,
629–634. [CrossRef] [PubMed]

58. Bhandari, P. What is Effect Size and Why Does It Matter? Available online: https://www.scribbr.com/statistics/effect-size/
(accessed on 10 November 2022).

59. Black, G.; Roberts, R.M.; Li-Leng, T. Depression in rural adolescents: Relationships with gender and availability of mental health
services. Rural Remote Health 2012, 12, 2092. [CrossRef]

60. Gandhi, E.; OGradey-Lee, M.; Jones, A.; Hudson, J.L. Receipt for evidence-based care for children and adolescents with anxiety in
Australia. Aust. N. Z. J. Psychiatry 2022, 56, 1463–1476. [CrossRef]

61. Hains, A.; Janackovski, A.; Deane, F.P.; Rankin, K. Perceived burdensomeness predicts outcomes of short-term psychological
treatment of young people at risk of suicide. Suicide Life-Threat. Behav. 2019, 49, 586–597. [CrossRef]

62. Hussain, R.; Guppy, M.; Robertson, S.; Temple, E. Physical and mental health perspectives of first year undergraduate rural
university students. BMC Public Health 2013, 13, 848. [CrossRef]

63. Lynehem, J.H.; Rapee, M.R. Childhood anxiety in rural and urban areas: Presentation, impact and help seeking. Aust. J. Psychol.
2007, 59, 59–108. [CrossRef]

64. Papandrea, K.; Winefield, H.; Livingstone, A. Oiling a neglected wheel: An investigation of adolescent internalising problems in
rural South Australia. Rural Remote Health 2010, 10, 1524. [CrossRef] [PubMed]

65. Quine, S.; Bernard, D.; Booth, M.; Kang, M.; Usherwood, T.; Alperstein, G.; Bennett, D. Health and access issues among Australian
adolescents: A rural-urban comparison. Rural Remote Health 2003, 3, 245. [CrossRef]

66. Stain, H.J.; Halpin, S.A.; Baker, A.L.; Startup, M.; Carr, V.J.; Schall, U.; Crittenden, K.; Clark, V.; Lewin, T.J.; Bucci, S. Impact of
rurality and substance use on young people at ultra-high risk for psychosis. Early Interv. Psychiatry 2018, 12, 1173–1180. [CrossRef]

67. Dettori, J.R.; Norvell, D.C.; Chapman, J.R. Seeing the Forest by Looking at the Trees: How to Interpret a Meta-Analysis Forest Plot.
Glob. Spine J. 2021, 11, 614–616. [CrossRef]

http://doi.org/10.1186/1471-244X-10-20
http://doi.org/10.1111/j.1440-1584.2010.01136.x
http://doi.org/10.1080/13284200701870954
http://doi.org/10.1007/s10964-009-9487-8
http://doi.org/10.22605/RRH541
http://www.ncbi.nlm.nih.gov/pubmed/16774455
http://doi.org/10.1111/j.1440-1584.2007.00885.x
http://doi.org/10.1111/j.1742-9544.2011.00048.x
http://doi.org/10.1177/0020764017719303
http://www.ncbi.nlm.nih.gov/pubmed/28805154
https://www.abs.gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release
https://www.abs.gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release
https://www.abc.net.au/news/2020-12-08/covid-mental-health-system-medicare-inequality/12512378
http://doi.org/10.1136/bmj.n71
http://doi.org/10.1097/XEB.0000000000000054
http://doi.org/10.1186/2049-3258-72-39
http://doi.org/10.1214/aoms/1177729756
http://doi.org/10.1136/bmj.327.7414.557
http://doi.org/10.2307/2533446
http://doi.org/10.1111/j.0006-341X.2000.00455.x
http://doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
https://www.scribbr.com/statistics/effect-size/
http://doi.org/10.22605/RRH2092
http://doi.org/10.1177/00048674211068780
http://doi.org/10.1111/sltb.12452
http://doi.org/10.1186/1471-2458-13-848
http://doi.org/10.1080/00049530701317082
http://doi.org/10.22605/RRH1524
http://www.ncbi.nlm.nih.gov/pubmed/21128696
http://doi.org/10.22605/RRH245
http://doi.org/10.1111/eip.12437
http://doi.org/10.1177/21925682211003889


Int. J. Environ. Res. Public Health 2023, 20, 800 16 of 16

68. Cantley, N. How to Read A Forest Plot. Available online: https://s4be.cochrane.org/blog/2016/07/11/tutorial-read-forest-plot/
(accessed on 10 November 2022).

69. Page, A.N.; Swannell, S.; Martin, G.; Hollingworth, S.; Hickie, I.B.; Hall, W.D. Sociodemographic correlates of antidepressant
utilisation in Australia. Med. J. Aust. 2009, 190, 479–483. [CrossRef] [PubMed]

70. Solmi, M.; Radua, J.; Olivola, M.; Croce, E.; Soardo, L.; Salazar de Pablo, G.; Il Shin, J.; Kirkbride, J.B.; Jones, P.; Kim, J.H.; et al.
Age at onset of mental disorders worldwide: Large-scale meta-analysis of 192 epidemiological studies. Mol. Psychiatry 2022, 27,
281–295. [CrossRef] [PubMed]

71. Breslau, J.; Marshall, G.N.; Pincus, H.A.; Brown, R.A. Are mental disorders more common in urban than rural areas of the United
States? J. Psych. Res. 2014, 56, 50–55. [CrossRef] [PubMed]

72. Zhang, J.; Qi, Q.; Delprino, R.P. Psychological health among Chinese college students: A rural/urban comparison. J. Child Adolesc.
Ment. Health 2017, 29, 179–186. [CrossRef]

73. Fraser, C.; Judd, F.; Jackson, H.; Murray, G.; Humphreys, J.; Hodgins, G.A. Does one size really fit all? Why the mental health of
rural Australians requires further research. Aust. J. Rural. Health 2002, 10, 288–295. [CrossRef] [PubMed]

74. Caldwell, T.M.; Jorm, A.F.; Dear, K.B.G. Suicide and mental health in rural, remote and metropolitan areas in Australia. Med. J.
Aust. 2004, 181, S10–S14. [CrossRef]

75. Wang, J.L. Rural-urban differences in the prevalence of major depression and associated impairment. Soc. Psychiatry Psychiatr.
Epidemiol. 2004, 39, 19–25. [CrossRef]

76. Maggi, S.; Ostry, A.; Callaghan, K.; Hershler, R.; Chen, L.; D’Angiulli, A.; Hertzman, C. Rural-urban migration patterns and
mental health diagnoses of adolescents and young adults in British Columbia, Canada: A case-control study. Child Adolesc.
Psychiatry Ment. Health 2010, 4, 13. [CrossRef]

77. Romans, S.; Cohen, M.; Forte, T. Rates of depression and anxiety in urban and rural Canada. Soc. Psychiatry Psychiatr. Epidemiol.
2011, 46, 567–575. [CrossRef]

78. Kross, E.; Verduyn, P.; Sheppes, G.; Costello, C.K.; Jonides, J.; Ybarra, O. Social media and well-being: Pitfalls, progress, and next
steps. Trends Cogn. Sci. 2021, 25, 55–66. [CrossRef]

79. Yang, Y.; Liu, K.; Li, S.; Shu, M. Social media activities, emotion regulation strategies, and their interactions on people’smental
health in COVID-19 pandemic. Int. J. Environ. Res. Public Health 2020, 17, 8931. [CrossRef] [PubMed]

80. Cheung, M.L.; Leung, W.K.; Aw, E.C.X.; Koay, K.Y. “I follow what you post!”: The role of social media influencers’content
characteristics in consumers’ online brand-relatedactivities (COBRAs). J. Retail. Consum. Serv. 2022, 66, 102940. [CrossRef]

81. Blanco, C.; Rubio, J.; Wall, M.; Wang, S.; Jiu, C.J.; Kendler, K.S. Risk factors for anxiety disorders: Common and specific effects in a
national sample. Depress Anxiety 2014, 31, 756–764. [CrossRef] [PubMed]

82. Lu, W. Adolescent depression: National trends, risk factors, and healthcare disparities. Am. J. Health Behav. 2019, 43, 181–194.
[CrossRef] [PubMed]

83. Galambos, N.L.; Leadbeater, B.J.; Barker, E.T. Gender differences in and risk factors for depression in adolescence: A 4-year
longitudinal study. Int. J. Behav. Dev. 2004, 28, 16–25. [CrossRef]

84. Saluja, G.; Iachan, R.; Scheidt, P.C.; Overpeck, M.D.; Sun, W.; Giedd, J.N. Prevalence of and risk factors for depressive symptoms
among young adolescents. Arch. Pediatr. Adolesc. Med. 2004, 158, 760–765. [CrossRef]

85. Handley, T.; Rich, J.; Davies, K.; Lewin, T.; Kelly, B. The Challenges of Predicting Suicidal Thoughts and Behaviours in a Sample
of Rural Australians with Depression. Int. J. Environ. Res. Public Health 2018, 15, 928. [CrossRef]

86. Jamieson, L.M.; Paradies, Y.C.; Gunthorpe, W.; Cairney, S.J.; Sayers, S.M. Oral health and social and emotional well-being in a
birth cohort of Aboriginal Australian young adults. BMC Public Health 2011, 11, 656. [CrossRef] [PubMed]

87. The Royal Australian and New Zealand College of Psychiatrists. Communities in Rural Australia. Available online: https:
//www.ranzcp.org/practice-education/rural-psychiatry/about-rural-psychiatry/communities-in-rural-australia (accessed on
10 July 2022).

88. Li, Y.; Scherer, N.; Felix, L.; Kuper, H. Prevalence of depression, anxiety and post-traumatic stress disorder in health care workers
during the COVID-19 pandemic: A systematic review and meta-analysis. PLoS ONE 2021, 16, e0246454. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://s4be.cochrane.org/blog/2016/07/11/tutorial-read-forest-plot/
http://doi.org/10.5694/j.1326-5377.2009.tb02522.x
http://www.ncbi.nlm.nih.gov/pubmed/19413517
http://doi.org/10.1038/s41380-021-01161-7
http://www.ncbi.nlm.nih.gov/pubmed/34079068
http://doi.org/10.1016/j.jpsychires.2014.05.004
http://www.ncbi.nlm.nih.gov/pubmed/24857610
http://doi.org/10.2989/17280583.2017.1345745
http://doi.org/10.1046/j.1440-1584.2002.00463.x
http://www.ncbi.nlm.nih.gov/pubmed/12472610
http://doi.org/10.5694/j.1326-5377.2004.tb06348.x
http://doi.org/10.1007/s00127-004-0698-8
http://doi.org/10.1186/1753-2000-4-13
http://doi.org/10.1007/s00127-010-0222-2
http://doi.org/10.1016/j.tics.2020.10.005
http://doi.org/10.3390/ijerph17238931
http://www.ncbi.nlm.nih.gov/pubmed/33271779
http://doi.org/10.1016/j.jretconser.2022.102940
http://doi.org/10.1002/da.22247
http://www.ncbi.nlm.nih.gov/pubmed/24577934
http://doi.org/10.5993/AJHB.43.1.15
http://www.ncbi.nlm.nih.gov/pubmed/30522576
http://doi.org/10.1080/01650250344000235
http://doi.org/10.1001/archpedi.158.8.760
http://doi.org/10.3390/ijerph15050928
http://doi.org/10.1186/1471-2458-11-656
http://www.ncbi.nlm.nih.gov/pubmed/21851641
https://www.ranzcp.org/practice-education/rural-psychiatry/about-rural-psychiatry/communities-in-rural-australia
https://www.ranzcp.org/practice-education/rural-psychiatry/about-rural-psychiatry/communities-in-rural-australia
http://doi.org/10.1371/journal.pone.0246454

	Introduction 
	Methods 
	Search Strategy 
	Inclusion and Exclusion Criteria 
	Study Selection 
	Quality Assessment 
	Data Extraction 
	Meta-Analysis 

	Results 
	Study Characteristics 
	Studying Forest Plots 
	Prevalence of Depression and Anxiety 
	Rural-Urban Areas Prevalence of Depression and Anxiety 
	Sensitivity Analysis 
	Rural-Urban Areas Prevalence of Depression and Anxiety 

	Discussion 
	Strengths and Limitations 
	Conclusions 
	References

