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Abstract

Background: Obstructive Sleep Apnea (OSA) 1s a common sleep-related breathing disorder that
often 1s associated with several psychiatric conditions. Job loss 1s a stressful life event that can also
affect mental health and socioeconomic status (SES). We investigated whether there was an
association between the prevalence of OSA and several psychiatric conditions within a cohort of
persons who recently became unemployed and whether SES was a contributing factor.

Methods: Data from 292 participants who completed the screening evaluation of the Assessing
Daily Activity Patterns through occupational Transitions (ADAPT) Study were used to assess the
association between the prevalence of OSA, and current and past depression, and past suicidality.
A type III sleep home sleep monitor was used to 1dentify the presence of OSA and assess its
severity. Depression and suicidality were ascertained using the Mini-international neuropsychiatric
mterview. Years of education was used as a proxy for SES.

Results: There were no significant associations between severity of OSA, SES and current
depression, past depression, and suicidality. Past suicidality was noted to be more common among
those who were single/widowed (17.4%) or those who were divorced or separated (11.19)
(p=0.027). Current depression was more common among Hispanics in comparison to non-
Hispanics. Furthermore, prevalence rates of both depression and past suicidality were higher than
previous reports in general populations.
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Conclusions: Within a cohort of individuals who experienced recent job loss, there was no

association between OSA and depression or past suicidality. Prevalence rates of both depression

and past suicidality were higher than previous reports in the general population.

Introduction
Obstructive sleep apnea (OSA) is a highly
prevalent medical condition characterized by
recurrent episodes of partial or complete
obstruction of the upper airways during sleep.
Common symptoms are loud snoring,
witnessed apneas, and daytime fatigue or
sleepiness (1). It 1s associated with various
mental health conditions such as depression,
anxiety, and post-traumatic stress disorder.
Importantly, recent studies with small sample
sizes have shown a correlation between
suicidal behavior and persons with OSA (2).
Additionally, OSA has also been shown to
relate to lower socioeconomic status (SES)
which can be impacted by job loss (3).
However, the association of OSA, SES with
mental health conditions in a population of
idividuals who have been recently
unemployed has not adequately explored.
In this study, we evaluated the association
between OSA and SES and a self-reported
history of several common psychiatric
disorders. We hypothesized that individuals
with recent job loss and OSA would have an
mcreased likelihood of having a history of
self-reported psychiatric illness and that SES
would be contributing factor.

Methods

Study participants were part of the ADAPT
Study, an 18-month longitudinal study
examining changes i sleep, social rhythms,
and obesity following an involuntary job loss.
The study protocol and recruitment strategy
have been described in detail previously (4).
Briefly, all individuals who applied for

unemployment insurance (Ul) in the greater
Tucson, Arizona and surrounding areas
between October 2015 and December 2018
received study recruitment flyers within their
UI intake packets. Interested individuals
contacted study staff and completed phone
screens assessing exclusion criteria;
potentially eligible individuals were then
scheduled for in-person screening visits.
Individuals were eligible for overnight
screening 1f they had experienced an
mvoluntary job loss within 90 days of study
enrollment, had been with their employer for
at least six months, were currently employed
less than five hours per week and did not
complete any night shift work within the last
30 days. During the in-person screening,
participants provided written informed
consent, as well as information about their
demographics, employment, and medical
history. They also were screened for
homelessness, existing physiological and
mental health conditions, substance abuse,
and major sleep diagnoses which could
mterfere with social rhythms and sleep
patterns. An overnight at-home screening for
sleep apnea was performed utilizing the
Apnealink Plus™ (ResMed, San Diego, CA)
to exclude moderate sleep apnea as a cause
of sleep disruption. This study was approved
by the University of Arizona Human Subjects
Protection Program (#1401185772).

Data used 1n this analysis originated from the
study’s screening visit. Of the 446 adults who
provided written consent, 292 adult

participants underwent overnight screening
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for obstructive sleep apnea (OSA) and
completed the Mini-international
neuropsychiatric interview (5). Participants
were classified as having a current or past
diagnosis of several mental health disorders
mcluding depression, mania, hypomania and
suicidality on the basis of their responses to
the structured screening interview. The
screening survey also recorded information
pertaining to socloeconomic status,
educational attainment, race, and ethnicity.
Severity of OSA was based on the Apnea-
Hypopnea Index (AHI) from the home sleep
study as follows: No OSA (AHI <5 /h), Mild
OSA (AHI >5 and <15 /h), Moderate to
Severe OSA (AHI >15 /h). Primary
dichotomous endpoints included percent of
people who had past or current episodes of
depression, and past episodes of suicidality.
Income 1n relation to the US Health and
Human Services Poverty Line for Arizona
was used as an indicator of SES based on
data from the baseline survey.

Statistical Analysis. Mean and standard
deviation for the variables being investigated
were used to describe the baseline
characteristics of the cohort. Comparison of
the prevalence of various mental health
conditions as a function of the presence of
OSA was performed using a Pearson-Chi
Square test. Comparisons of the prevalence
of depression and suicidality to previously
reported prevalence rates were completed
using the binomial test. All statistical analyses
were done using IBM SPSS version 28
(Armonk, NY).

Results
Table 1 describes the overall demographic

and baseline characteristics for the

participants who volunteered to be a part of
the survey.

Table 1. Basehne Charactenistics.

VARIABLES N Mean'® sd
Demognaphe Aatheopamennic

Age (years) 202 412 103
Gender (% Men) 12 2 -
Race

% Whate 198 678 -

% Other Race 94 322 -
Ethnicity

% Not Hizpanic Latino 189 647

% Hizpanic 103 353 =
BMI (kg'm®) 213 305 78

Marital Status (% Marnied Live-in Parmer) 127 435 -
Sociceconomic Status

% Less than High School or High School 103 66.1

% Income £ 100% of Poverty Line 164 562
Obstructive Sleep Apuea
AHI (No OSA <5) 163 558 -
AHI (Mild 5-15) 81 077 -
AHI (Moderate to Severe >15) 48 16.4 -
Mental Health Conditions
Deprezzsion (Current) 95 325 -
Depression (Past) 112 384
Suicidality (Past) 33 113 -
Mania 1 03 -
Hypomania 1 0.3 -
Panic Dizorder 22 7.5 -
Social Ansiety Dizorder 3 1.0 -
Agoraphobia 3 1.0 -
Obzezzve Compulave Dizorder 8 27

(Click here to view Table 1 in a separate,

enlarged window)

Most participants were White and 35.3%
were Hispanic. The majority were women
and were not married or had a live-in
partner. A majority were living at or below
the poverty line and two-thirds had a high
school education or less. On average, the
population being studied was obese.
Moderate to severe OSA was observed in 48
participants (16.4%). Screening for mental
health conditions showed that approximately
one-third of the cohort had self-reported
current as well as past depression. Both
current and past depression rates are
significantly higher (binomial test, p<0.001)

than the 8.1% prevalence of depression
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reported from the 2013-2016 National
Health and Nutrtion Examination Survey
(NHANES) (6). History of suicidality was

present in approximately 11% of the sample.

This rate 1s higher than the 4.29% prevalence
of suicidal thoughts in Arizona reported by

the National Survey on Drug Use and Health

in 2008-2009 (7)(binomial test, p<0.001).

The remaining health conditions were

observed in very small numbers and were not

analyzed further.

Table 2 shows relationships between severity

of AHI and marital status, educational
attainment, race, and socioeconomic status.
No significant associations were observed.

Table 2. Demographic and Health Condition Charactenstics of the Sample
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(Click here to view Table 2 in a separate,

enlarged window)

Shown 1n Table 3 are the associations of
severity of OSA, social and demographic

characteristics of the participants with current

and past episodes of depression.

Table 3. Associatons of Demographae and Health Conditions Wish Self-

Reported Current and Past Depeesson
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There were no significant associations with
respect to self-reported current or past
depression with any demographic
characteristics or severity of OSA.

The associations between severity of OSA
and demographic characteristics with a
history of self-reported past suicidality are
shown in Table 4.

Table 4. Associations of Demographic and Health Conditions

‘With Past History of Suicidality.
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Past suicidality was least likely to have
occurred among those who were married or
had a live-in partner (6.69) in comparison to
those who were single/widowed (17.49%) or
those who were divorced or separated
(11.19) (p=0.027). No other significant
relationships were found between these
demographic factors as well as history of

OSA.

Discussion
In this study of recently unemployed adults,
we did not find any associations between
OSA or SES with the prevalence of self-
reported depression (past or current) or past
suicidality. However, the prevalence rates for
depression were higher in this cohort in
comparison to previous reports in the general
population particularly among Hispanics.
History of suicidality was also higher than
reported in the general Arizona population
and was observed to be more common
among those who were not married or living
with a partner.
Although we were unable to find any
associations between OSA and psychiatric
conditions in our study, most but not all
previous literature has found correlations
between OSA and patients suffering from
depression (8, 9). There are many similarities
between OSA and depression including
symptoms such as poor sleep, anhedonia,
low energy, and lack of concentration (10). It
1s unclear why our results do not confirm
previous findings of a close relationship.
However, our cohort had relatively few
participants with severe OSA, as compared to
samples from sleep centers. It 1s possible that
depressive symptoms are correlated with the
AHI only in severe OSA (Lee 2015).
Additionally, although most individuals in the

study were female who are more likely to
have major depression (11), the prevalence of
OSA 1s higher in males (12). Thus, the ability
to detect an association between depression
and OSA may be low. Furthermore, the
prevalence of current (30.2% Male/34.3%
Female) and past depression (32.5%
Male/42.8% Female) was already high i our
cohort of recently unemployed persons in
comparison to estimates of the overall
prevalence before the COVID-19 pandemic
of ~8% (6, 13). Thus, it is possible that any
additional impact of OSA would be difficult
to detect.

Increased rates of depression have been
previously reported among unemployed
adults (14). We also found an elevated rate of
depression among unemployed persons, but
extend these findings to specifically those
with recent job loss. Although our depression
prevalence rate was higher than previously
observed (14), this comparison should be
mterpreted cautiously given the dissimilarities
N ascertainment instruments. It might be
surmised that recent job loss 1s the most
plausible explanation for high rates of current
depression in this cohort, but it 1s unclear
why the prevalence of past depression also 1s
high. One explanation 1s that history of
depression 1s a marker for subsequent
unemployment as has been previously
suggested (15). Irrespective of etiology, our
results indicate that recently unemployed
persons are at high risk for mental health
1ssues.

Hispanics n our study had higher rates of
current depression than non-Hispanics. In a
review of depression in Hispanics i the
United States, Lewis-Fernandez et al (16)
noted that mitial studies found that Hispanic
populations have higher rates of depression
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than primarily white populations, but that this
was not confirmed 1in later studies. Hispanics
are a heterogenous ethnic group and are
primarily of Mexican ancestry in Arizona. In
their review, Lewis-Fernandez et al (16)
noted that United States-born Mexican
Americans had higher rates of depression
than those born in Mexico. Although ability
to speak English was an inclusion
requirement for participation, we could not
precisely determine the geographic origin of
the Hispanics i this cohort. Thus, the
explanation for our finding of higher
depression rates in Hispanics remains
unclear.

Our study did not find an association
between OSA and past suicidality. In
contrast, a recent large Danish cohort study
of 48,168 patients with OSA found an
mcreased risk of suicide as well as self-harm
(17). It 1s likely that we were underpowered
to detect any relationship, since only 33
participants reported past suicide. However,
we did find a history of suicidality to be
greater in those were single or widowed. This
1s consistent with previous studies
demonstrating suicide rates are higher
amongst those who are not married (18). Our
data provide additional evidence showing that
suicidality 1s more common among
mdividuals who do not cohabitate.

Similar to our findings related to the
prevalence of depression, the past suicidality
rate In our cohort was higher than reported
i general populations (2, 7, 19). This 1s most
likely related to higher rates of past
depression in our cohort.

Lower SES has been associated with a higher
occurrence of psychiatric co-morbidities.
Patients with lower SES have been noted to
have a greater likelihood of developing

chronic mental health conditions, particularly
depression (20). Studies of OSA and health
disparities have demonstrated a higher
prevalence of OSA among those who are
disadvantaged (21). Although a majority of
the cohort had incomes below the poverty
line, this status may have been a recent event
associated with job loss and therefore not
sufficiently impactful to increase the
prevalence of OSA.

Our study has several strengths. We assessed
a moderate sized cohort consisting of 292
individuals, 126 of which were of the male
gender. This allowed us to have a nearly
balanced analysis of both male and female
genders. Moreover, it 1s unique n that we
explored associations of OSA and mental
health among those who were recently
unemployed. However, there are some
limitations. In particular, our cohort does not
reflect the ethnic distribution of the general
US population. Approximately one-third of
the cohort was Hispanic which 1s
approximately twice the proportion in the
US, but nevertheless reflects the ethnic
composition of Tucson, AZ. In addition, the
relative paucity of persons with severe OSA
may have limited our power to detect
significant assoclations.

In conclusion, in this study, we did not find
any notable relationships between OSA, SES
and depression and past suicidality in those
who were recently unemployed although
rates of both conditions were higher than
previously reported in the general
population. Further studies will need to be
undertaken with a larger more diverse
population to ascertain to confirm these
findings.
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