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Predicting Depression in Adolescents Using Mobile and Wearable

Sensors: Multimodal Machine Learning—Based Exploratory Study
Mullick, Tahsin; Radovic, Ana; Shaaban, Sam; Doryab, Afsaneh.
JMIR Formative Research; Toronto Vol. 6, Iss. 6, (Jun 2022): e35807.

Abstract (summary)

Background: Depression levels in adolescents have trended upward over the past several years. According to a
2020 survey by the National Survey on Drug Use and Health, 4.1 million US adolescents have experienced at
least one major depressive episode. This number constitutes approximately 16% of adolescents aged 12 to 17
years. However, only 32 3% of adolescents received some form of specialized or nonspecialized treatment.
Identifying worsening symptoms earlier using mobile and wearable sensors may lead to earlier intervention.
Most studies on predicting depression using sensor-based data are geared toward the adult population. Very
few studies look into predicting depression in adolescents

Objective: The aim of our work was to study passively sensed data from adolescents with depression and
investigate the predictive capabilities of 2 machine learning approaches to predict depression scores and
change in depression levels in adolescents. This work also provided an in-depth analysis of sensor features that
serve as key indicators of change in depressive symptoms and the effect of variation of data samples on model
accuracy levels.

Methods: This study included 55 adolescents with symptoms of depression aged 12 to 17 years. Each
participant was passively monitored through smartphone sensors and Fitbit wearable devices for 24 weeks. ...

See full document
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Association of Depression With 10-Year and Lifetime Cardiovascular Disease Risk Among US Adults, National
Health and Nutrition Examination Survey, 2005-2018
Barger, Steven D; Struve, Gabrielle C. Preventing Chronic Disease; Atlanta Vol 19, (May 26,2022) DOI:10.5888/pcd19.210418

Full text

Full text - PDF

Abstract/Details

Abstract Hide highlighting

Introduction

Although an association between depression and incident cardiovascular disease (CVD) risk has been established, no US studies have quantified
this association using standard primary care assessments or among younger adults who are not routinely screened for CVD risk. We estimated the
association of mild and major depression with 1) 10-year atherosclerotic CVD (ASCVD) risk for people aged 40 to 79 years and 2) high lifetime CVD
risk prevalence for people aged 20 to 39 years.

Methods

We conducted a cross-sectional analysis of data from the 2005-2018 National Health and Nutrition Examination Survey for adults aged 20 to 39
More ¥

Full Text

Turn on search term navigation

» 0:00/0:00

Introduction

Unipolar depression is observed in 7% of the US adult population (1), is a leading cause of disability (2), and in 2018 was noted in more than 10
million office visits in the US (3). Depression is also an established marker of incident cardiovascular disease (CVD) risk (4,5), the leading cause of
death worldwide. Together, depression and CVD are associated with premature death, and both are principal contributors to the rise in disability-
adjusted life years observed from 1990 to 2019 (2). Alleviating depression and reducing CVD risk are therefore paramount for public health, and the
prevalence and comorbidity of these conditions underscore the importance of considering them together. This consideration can be facilitated by
characterizing the association of depression with CVD risk while risk modification is possible (ie, among people free of clinical CVD).

Although primary care depression screening is recommended in the US (6), heterogeneous depression screening assessments are a barrier to
reliably characterizing the magnitude of the depression —CVD risk association and to establishing a harmonized clinical and public health
infrastructure to treat and prevent these conditions (7). Many different depression assessments exist, and these differences create uncertainty
regarding the association of depression with CVD risk. For example, some popular depression assessments do not align with clinical diagnostic
criteria (eg, loneliness is an item in the Center for Epidemiological Studies Depression scale). Standardized, validated assessments, particularly
those widely used in research and practice (8), reduce uncertainty and permit harmonization of depression assessments in patient registries and
clinical care (7,9). The recommended depression assessment standard is the Patient Health Questionnaire (PHQ-9) (10). The PHQ-9 is brief, is self-
administered, has excellent congruence with diagnostic interviews, and is widely used in clinical settings and in public health surveillance. Similarly,
the pooled cohort equations (11) represent the current US standard for assessing 10-year atherosclerotic cardiovascular disease (ASCVD) risk
among people aged 40 to 79 years who are free of clinical CVD (11). Describing the depression—CVD association using these 2 assessment
standards can provide risk benchmarks relevant for both public health and clinical practice. To date, no studies have quantified the association
between depression and CVD risk using these 2 US assessment standards. The first objective of this study was to estimate the association of 10-
year ASCVD risk with PHQ-9 depression in a probability sample of US adults aged 40 to 79 years

Adults aged 20 to 39 years represent 27% of the US population (12) and have a substantial prevalence of depression (13). However, because of the
low risk of a clinical CVD event in people aged 20 to 39, there is no 10-year ASCVD risk algorithm for this group (11). However, lifetime CVD risk can
be assessed among people aged 20 to 39 and can therefore provide a valid index of CVD risk at different levels of depression for adults otherwise
overlooked by ASCVD-based primary prevention (14). The second objective of the study was to estimate the association between depression and
high lifetime risk of CVD death for adults aged 20 to 39. Because depression below clinical thresholds is prognostic for incident CVD (5), we
compared CVD risk for both mild and major depression relative to people without depression. Consistent with similar work (15), we hypothesized
that mild and moderate depression are associated with higher 10-year and lifetime CVD risk relative to no depression .

Methods
Study design and sampling

We combined 7 consecutive cycles of the National Health and Nutrition Examination Surveys (NHANES; 2005-2018) to estimate the association of
10-year ASCVD and high lifetime CVD risk by depression. The PHQ-9 was not assessed before 2005. NHANES is a series of nationally representative
cross-sectional samples of US residents. It includes a computer-assisted interview component assessing sociodemographic characteristics,
sminking status. preseription medication use. and history of clinical CVD and depression (16) Participants who reported using prescription
medication during the last 30 days were asked to show their medication(s) to NHANES staff. Staff entered the medications into a computer where
they were matched to a prescription drug database. Blood pressure and bloed samples to ascertain lipids and glycated hemoglobin Alc were
collected during a separate session at a mobile examination center. The cholesterol assay changed after the 2005-2006 survey cycle, but as per
NHANES documentation, no adjustments were necessary for the instrumentation change. Response rates for participants aged 20 to 79 ranged
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Why are so many American teenagers feeling anxious, depressed and even suicidal? Our video looks at the science behind the teen mental health crisis.
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WEBVTT “Yeah, | was suicidal for years. And that was just normal. It was just constant pain, and | would do anything for it to stop.” American adolescence is in crisis. Within the past decade, the (O Self destructive behavior

teen suicide rate has surged by nearly 40 percent. And close to 1 in 5 high school students reported they'd seriously considered killing themselves. “Everybody is miserable. And everybody's more

O Brain
miserable when they think that everybody’s having a great time. But everybody’s miserable because they're looking at everybody be miserable looking like they're having fun”” “Every generation O Mental depression
has its issues. And | think mental health has been a massive one for our generation” [horn honking] “Get in, loser. We're going shopping” Adolescence — the angsty, awkward transition from CAnxiatias

childhood to adulthood; the time spent experimenting, getting away from your parents, and figuring out who you are. Toss in some sex, drugs and rock and roll — but that's changing. For earlier
generations, the biggest health challenges for teens were binge drinking, teen pregnancy and driving under the influence. They're all declining. At the same time, teen depression, anxiety, and
suicide rates are all rising. Mental health issues were already on the rise prior to the pandemic. And early indications suggest that isolation has only worsened the problem. In 2021, leading

[ Mental health
O Middle schools

. ™ pediatrics organizations jointly declared a national emergency. “Why are people killing themselvas? Why is depression going up?” Wait, isn't this all social media's fault? “They're spending too [E $'e“e‘:a'°2§5
"' C I ar'lvate much time on social media, like Facebook, Instagram, Snapchat — actually increase loneliness and depression.” Emerging science shows a more complex picture. “Social media is a real thing G g
that has a real impact on teenagers’ lives. The extent to which that impact is bad or good we don't know” So what is happening? Researchers say it's a combination of things. Brain development J Loneliness
itself has been changing for decades. And now key neurological transitions are happening earlier than ever, making these young brains more and more sensitive to an accelerating flood of O Suicides & suicide attempts

information, changing adolescence as we know it. “Lots of people think of adolescence as being equivalent to the teenage years” Not anymore. It's actually much longer because adolescence R
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