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Abstract
High rates of comorbid depressive symptoms are present in adolescents with anxiety disorders; 10 to 15% of 

those with anxiety disorders also fit the diagnostic criteria for major or persistent depressive disorders. According to 
longitudinal data, there is a reciprocal relationship between anxiety disorders and depressive disorders, with major 
depressive disorder striking about 25% of adults with anxiety diagnoses within a year.
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Introduction
Patients do, however, frequently exhibit subsyndromal depression, 

which is characterized by depressive symptoms that do not meet 
major depressive disorder diagnostic criteria but nevertheless have an 
impact on functioning. According to Hirschfeld, people who have both 
comorbid depression and anxiety disorders have more impairment in 
their psychosocial functioning, work functioning, and overall quality 
of life. A history of anxiety may indicate a concurrent susceptibility 
to depressive symptoms since theories propose that depression and 
anxiety symptoms may be caused by a similar dysregulation of negative 
affective psychological systems [1-3].

Methodology

It is commonly known that there are benefits to participating in 
healthy movement behaviours for symptoms of depression. According 
to longitudinal data, people who participate in more moderate-to-
vigorous physical activity (MVPA) in their early years of life have 
a lower chance of developing major depression in the future. For 
individuals with mild to moderately severe major depressive disorder, 
exercise therapy is acknowledged as an efficacious treatment modality. 
Population level evidence generally indicates that adolescents with 
lower levels of depression symptoms are those who limit their 
recreational screen time while obtaining sufficient sleep and MVPA. 
Therefore, encouraging healthier movement habits is probably going 
to help adolescents with depression both prevent and manage their 
symptoms [4,5].

Few studies have specifically looked at the relationships between 
participating in MVPA, getting enough sleep, and limiting screen time 
and depression symptoms, despite the fact that people with anxiety 
are more likely to experience depression. No studies with samples that 
specifically had a history of anxiety disorder were found in a systematic 
review of physical activity intervention studies conducted on 
adolescents. Given that physical activity interventions for individuals 
with anxiety are frequently intended to assess the potential effects of 
lifestyle change on reducing state anxiety, it is not entirely surprising 
that few intervention studies have evaluated this potential benefit [6-8].

Changes in depression as a secondary outcome in intervention 
studies may be biased due to floor effects unless individuals with 
comorbid symptoms are specifically recruited, since not all people 
with anxiety disorders present with comorbid depressive symptoms. 
However, population-based research that can evaluate the symptoms 
of depression in groups of people who have experienced anxiety in the 
past might be better equipped to demonstrate how beneficial healthy 

movement habits are at preventing the symptoms of depression. 
Adolescents with a history of anxiety disorders may not benefit from 
healthy movement behaviours for depression symptoms to the same 
extent as the general population, despite the fact that these benefits are 
well-documented. The advantages of healthy MVPA, sleep, or screen 
time may be less pronounced in adolescents with anxiety, and these 
individuals may have to adhere to more lifestyle targets to accrue the 
same benefit. Predisposing factors that increase the risk of developing 
depression may also mean that individuals with anxiety disorders do 
not experience the same degree of benefit as their peers without clinical 
anxiety. In contrast, adolescents with anxiety have low rates of sleep, 
healthy MVPA, and sedentary behaviour/screen time. Those who are 
able to meet targets may benefit greatly from even a small number of 
positive lifestyle targets [9,10].

The first hypothesis of this study is that adherence to 24-hour 
movement behaviour targets minimizes depression symptoms among 
adolescents with and without a history of anxiety diagnosis. This 
hypothesis is based on previous research on the relationship between 
movement behaviours and mental health indicators in population-
based studies. Furthermore, prior research indicated that many 
individuals have a tendency to experience a variety of anxiety-related 
symptoms following a diagnosis, and that these symptoms tend to lessen 
as treatment progresses. Consequently, we also postulated that after 
diagnosis awareness, achieving movement behaviour targets would 
lessen depressive symptoms. Therefore, the main goal of this study was 
to compare the impact of multiple movement-related lifestyle targets 
on depression symptom severity in adolescents who had previously 
been diagnosed with anxiety disorders versus those who had not. A 
secondary goal was to investigate whether movement behaviours’ 
effects on the severity of depression symptoms were further moderated 
by treatment status or the amount of time since receiving an anxiety 
disorder diagnosis.

Mini Review
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Results
This cross-sectional study examined data from the National Health 

Survey (PNS), which covered all of Brazil’s Federative Units and was 
carried out by the Brazilian Institute of Geography and Statistics (IBGE) 
in collaboration with the Ministry of Health between August 2019 and 
March 2020. The purpose of the survey was to gather information about 
the health and way of life of Brazilians. The National Health Council 
and Research Ethics Committee gave their approval for the study.

Data from 4141 teenagers, aged 15 to 19 (M = 17.2, SD = 1.4), were 
analyzed for this study (50.0% of whom were female). Of the sample, 
180 individuals, or 4.4%, self-reported having an anxiety disorder 
diagnosis. Adolescents with anxiety disorders were more likely to self-
report having poor sleep quality (68.9% vs. 22.4%) and not meeting 
any of the movement behaviour targets for the 24-hour period (15.6%).

Discussion
The PHQ-9 scores for depression symptoms were lower in 

adolescents with anxiety diagnoses who met two (B: –4.93; 95%CI: 
−6.43; −3.44) or three (B: –5.71; 95%CI: −7.85; −3.57) movement 
behaviour targets than in adolescents without an anxiety diagnosis who 
met one (B: –6.97; 95%CI: −8.15; −5.79), two (B: –8.21; 95%CI: −9.38; 
−7.03), or three (B: –8.46; 95%CI: −9.66; −7.27) of the movement 
behaviour targets. A noteworthy correlation was observed (B: –1.89; 
95%CI: −3.24; −0.55) between the presence of anxiety disorders and 
achieving the movement behaviour objectives.

According to the current study, adolescents with and without an 
anxiety disorder diagnosis reported more depressive symptoms when 
they did not meet the 24-hour movement behaviour targets than when 
they did meet one or more of the target behaviours. The biological 
effects of each of the 24-hour movement behaviour targets on cortisol 
secretion, the autonomic nervous system, the serotonergic system, and 
the dopaminergic system may help to explain this result.

Conclusion
There was a clear correlation between the symptoms of depression 

and anxiety disorders. The associations were especially concerning for 
teenagers who failed to meet any of the movement behaviour targets 
for the 24-hour period. It is important to emphasize as a public health 
message that adolescents with and without an anxiety diagnosis 
experienced similar levels of depression symptoms when they met all 
three of the 24-hour movement behaviour targets.

References
1.	 Pearce J, Witten K, Bartie P (2006) Neighbourhoods and health: a GIS approach 

to measuring community resource accessibility. J Epidemiol Community Health 
60: 389-95.

2.	 Hossain SM, Bhuiya A, Khan AR, Uhaa I (2004) Community development and 
its impact on health: South Asian experience. BMJ 328: 830-833.

3.	 Javanparast S, Windle A, Freeman T, Baum F (2018) Community Health 
Worker Programs to Improve Healthcare Access and Equity: Are They Only 
Relevant to Low- and Middle-Income Countries. Int J Health Policy Manag 7: 
943-954.

4.	 Thornton LE, Pearce JR, Kavanagh AM (2011) Using Geographic Information 
Systems (GIS) to assess the role of the built environment in influencing obesity: 
a glossary. Int J Behav Nutr Phys Act 8: 71.

5.	 Stefanidis A, Crooks A, Radzikowski J (2013) Harvesting ambient geospatial 
information from social media feeds. GeoJournal 78: 319-338.

6.	 Merzel C, D’Afflitti J (2003) Reconsidering community-based health promotion: 
promise, performance, and potential. Am J Public Health 93: 557-74.

7.	 Frank JW, Brooker AS, DeMaio SE, Kerr MS, Maetzel A, et al. (1996) Disability 
resulting from occupational low back pain. Part II: What do we know about 
secondary prevention? A review of the scientific evidence on prevention after 
disability begins. Spine 21: 2918-29.

8.	 Diamond Lisa, Izquierdo Karen, Canfield Dana, Matsoukas Konstantina, Gany 
Francesca, et al.  (2019) A Systematic Review of the Impact of Patient-Physician 
Non-English Language Concordance on Quality of Care and Outcomes. J Gen 
Intern Med 34: 1591-1606.

9.	 Whitehead M, Dahlgren G, Evans T (2001) Equity and health sector reforms: 
can low-income countries escape the medical poverty trap. Lancet 358: 833-6.

10.	Zwi AB, Brugha R, Smith E (2001) Private health care in developing countries. 
BMJ 323: 463-4.

https://www.researchgate.net/publication/7166563_Neighborhoods_and_health_a_GIS_approach_to_measuring_community_resource_accessibility_Journal_of_Epidemiology_and_Community_Health_60_389-395
https://www.researchgate.net/publication/7166563_Neighborhoods_and_health_a_GIS_approach_to_measuring_community_resource_accessibility_Journal_of_Epidemiology_and_Community_Health_60_389-395
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC383386/#:~:text=Evolution of community based healthcare,improvement in the socioeconomic situation.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC383386/#:~:text=Evolution of community based healthcare,improvement in the socioeconomic situation.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6186464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6186464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6186464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3141619/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3141619/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3141619/
https://www.researchgate.net/publication/230672913_Harvesting_Ambient_Geospatial_Information_from_Social_Media_Feeds
https://www.researchgate.net/publication/230672913_Harvesting_Ambient_Geospatial_Information_from_Social_Media_Feeds
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1447790/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1447790/
https://www.sciencedirect.com/science/article/pii/S0022437517304176
https://www.sciencedirect.com/science/article/pii/S0022437517304176
https://www.sciencedirect.com/science/article/pii/S0022437517304176
https://www.sciencedirect.com/science/article/pii/S0022437517304176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6667611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6667611/
https://www.researchgate.net/publication/11782607_Equity_and_health_sector_reforms_Can_low-income_countries_escape_the_medical_poverty_trap
https://www.researchgate.net/publication/11782607_Equity_and_health_sector_reforms_Can_low-income_countries_escape_the_medical_poverty_trap
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1121065/#:~:text=Private healthcare provision is growing in low and middle income countries.&text=The poor%2C as well as,tuberculosis%2C and sexually transmitted infections.

	Corresponding author
	Abstract 

