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Abstract

Background: Poor sleep is closely linked to mental health and workplace burnout, and many struggle to get enough restorative
sleep.

Objective: This study examined how engagement with a multi-modal employer-sponsored digital mental health platform
impacted perceived sleep quality over time, and whether improvements were associated with changes in mental health and
burnout.

Methods: Working adults (N = 578, 61.1% women, Mage = 33.9 years, 40.3% people of color) newly registered for the platform
completed measures of self-rated sleep quality, depression, anxiety, and burnout, at baseline, 3-months, and 12-months.
Participants engaged with at least one care modality (virtual therapy, coaching, or digital resources). We examined baseline
associations, changes in sleep quality, and longitudinal associations with mental health and burnout.

Results: At baseline, 42% reported poor sleep quality and were more likely to have higher depression, anxiety, and burnout.
Each month of platform use increased the odds of good sleep quality by 3.73% (p = .02). Higher sleep quality over time was
associated with improvements in depression, anxiety, and burnout (ps < .001). The 44% of participants who improved their sleep
from baseline to 12-months showed reduced depression (-48.25%) and anxiety (-38.33%), and increased cynicism burnout,
though cynicism levels remained below the cut-off for high burnout (+24%; ps < .01).

Conclusions: Use of a digital mental health platform was associated with meaningful improvements in sleep quality over
12-months. These gains were linked to reductions in depression, anxiety, and burnout, highlighting broader well-being benefits
of integrated mental health care.
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Abstract

Background:
Poor  sleep  is  closely  linked to  mental  health  and workplace  burnout,  and many struggle  to  get
enough  restorative  sleep.  This  study  examined  how  engagement  with  a  multi-modal  employer-
sponsored digital mental health platform impacted perceived sleep quality over time, and whether
improvements were associated with changes in mental health and burnout.

Methods:
Working adults (N = 578, 61.1% women, Mage = 33.9 years, 40.3% people of color) newly registered
for the platform completed measures of self-rated sleep quality, depression, anxiety, and burnout, at
baseline, 3-months, and 12-months. Participants engaged with at  least one care modality (virtual
therapy, coaching, or digital resources). We examined baseline associations, changes in sleep quality,
and longitudinal associations with mental health and burnout.  

Results:
At  baseline,  42% reported  poor  sleep  quality  and  were  more  likely  to  have  higher  depression,
anxiety, and burnout. Each month of platform use increased the odds of good sleep quality by 3.73%
(p = .02). Higher sleep quality over time was associated with improvements in depression, anxiety,
and burnout (ps < .001). The 44% of participants who improved their sleep from baseline to 12-
months  showed  reduced  depression  (-48.25%)  and  anxiety  (-38.33%),  and  increased  cynicism
burnout, though cynicism levels remained below the cut-off for high burnout (+24%; ps < .01).

Conclusion:
Use of  a  digital  mental  health  platform was  associated  with  meaningful  improvements  in  sleep
quality over 12-months. These gains were linked to reductions in depression, anxiety, and burnout,
highlighting broader well-being benefits of integrated mental health care. 

Keywords: anxiety; depression; sleep; burnout; digital mental health; well-being; employee health
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Introduction

Sleep  is  a  fundamental  process  for  regulating  our  overall  health  and  well-being  [1–3].

Consequences  of  poor  sleep  include  daytime  impairment  [4],  diminished  ability  to  manage

challenges  effectively  [5],  and  negative  impacts  on  mental  health  [6].  As  such,  poor  sleep  is

commonly linked to a range of mental health challenges [7,8], and is often noted as a prominent,

distressing symptom of conditions like anxiety and depression [8,9]. 

Poor sleep quality and mental health concerns share a bidirectional relationship. For instance,

getting poor sleep due to a variety of environmental, situational, social, and psychological factors

[10–12], can negatively impact mood and increase worry the following day [13,14]. Additionally, it

can impair attention, decision-making, and concentration, all of which are essential for navigating

daily challenges [15]. Consequently, poor sleep quality can reduce one’s capacity to effectively cope

with  stressors  [5,16]  and  regulate  the  negative  emotions  that  may  result  from impaired  coping

[17,18].  At the same time, individuals with elevated mental health symptoms tend to experience

racing thoughts that can disrupt their sleep [19–23]. This bidirectional cycle can contribute to the

development or exacerbation of mental health challenges [24].

Poor sleep quality not only impacts mental health, but the impact also extends to well-being

in  the  workplace.  Sleep  supports  the  restoration  of  cognitive  and  emotional  resources  that  are

essential for tackling workplace challenges [15,17,25]. Consequently, poor sleep quality is linked to

greater workplace stress across a range of occupations [26]. When workplace stress is not adequately

managed, it  can intensify to burnout [25].  Burnout encompasses a range of symptoms including

emotional exhaustion, detachment from one’s work, and a diminished sense of accomplishment [27].

Improving sleep quality can help individuals to better manage their workplace stress, and protect

against feelings of burnout [28].

As sleep is  interconnected with mental  health  and burnout,  addressing either  part  of this
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relationship may help to effectively break the harmful cycle. For example, when people feel more

mentally well and engaged at work, their sleep quality may improve, and when they achieve better

quality sleep, they may better regulate their mood and contribute to productive and meaningful work.

Mental  health  interventions,  such  as  Cognitive-Behavioral  Therapy  [29]  and  mindfulness-based

therapies [30] have shown promise in improving sleep quality, even when sleep was not the primary

focus of treatment. However,  only around a quarter adults  in the United States (US) receive the

necessary treatment for a mental health condition [31]. 

Digital mental health solutions offer a promising approach to increasing access to evidence-

based interventions to improve sleep quality. Digital mental health is an umbrella of services, such as

telehealth, digital therapeutics, online group therapy, chat-based care, and digital self-guided content,

that are delivered through online platforms, mobile apps, or wearables [32–35]. There are currently

several digital health solutions available specifically for sleep, such as Digital Cognitive-Behavioral

Therapy for  those  with  clinical  insomnia  (d-CBTi)  [36].  However,  many individuals  experience

subclinical sleep issues,  and even the mere perception that  our sleep quality is  poor can have a

significant  negative  effect  on  emotional  well-being  and  daily  functioning  [37–39].  Therefore,

solutions beyond d-CBTi that effectively improve sleep may have broader public health implications.

Digital health platforms that offer comprehensive mental health services and are multi-modal

(e.g., offer services across multiple care modalities) may improve sleep outcomes by addressing the

underlying mental health factors that can affect sleep. For instance, one study found that adolescents

receiving non-sleep related digital mental health services experienced improvements in sleep quality

as their mental health symptoms improved [40]. This evidence is promising, but more research is

needed to evaluate the broader impact among the general population. Additionally, it is essential to

examine digital mental health platforms that take a holistic care approach, expanding the range of

services and care modalities to support users with varying health and well-being needs.

The current study addresses a significant gap in the literature by examining the influence of
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engagement in multi-modal employer-sponsored digital mental health services on sleep quality and

associated  mental  health  and burnout  outcomes  over  time.  The platform uses  technology and  a

stratified care model that takes into account employees’ clinical needs and preferences and connects

them with the right level of care.  This care includes a global network of licensed clinicians and

certified coaches delivering one-on-one telemental health care, support, and group psychoeducation

sessions, and an extensive on-demand library of digital resources. All care modalities are evidence-

based, culturally centered, and focus on five domains of health and well-being: emotional, physical,

social, professional, and financial health. Evaluating the impact of a platform that addresses multiple

dimensions of well-being through scalable, evidence-based multi-modal care, could provide insights

for population-level sleep solutions.

In the present study, we investigated how changes in sleep quality after engagement with a

comprehensive digital  mental  health platform for 3- and 12-month periods were associated with

changes  in  mental  health  concerns  (depression  and  anxiety).  Additionally,  we  investigated  how

changes  in  sleep  quality  across  these  time-points  influenced  aspects  of  organizational  burnout,

including exhaustion, cynicism, and professional efficacy. 

 Our first aim was to analyze baseline associations between sleep quality, mental health, and

workplace burnout among employees newly registered for the platform to understand the risk factors

and  correlates  of  poor  sleep.  Given  the  bidirectional  relationships  among  these  variables,  we

hypothesized  that  poor  sleep  quality  would  be  associated  with  worse  depression  and  anxiety

symptoms, and higher levels of burnout. Our second aim was to examine longitudinal changes in

sleep quality over time among employees engaging with the digital mental health platform across 3-

and 12-months. We hypothesized that individuals would improve their sleep quality after engaging

with the platform. Our third aim was to explore whether changes in sleep quality over time were

associated  with  concurrent  changes  in  mental  health  symptoms  and  workplace  burnout.  We

hypothesized  that  as  an  individual’s  sleep  quality  improved,  they  would  also  experience
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improvements in their depression and anxiety symptoms and reduce their feelings of burnout. 

Methods

Study Design

This  was a 12-month prospective,  observational  study of adults  from multiple  workplace

organizations who had newly registered for an employer-sponsored digital mental health benefits

platform [Modern Health, San Francisco, CA]. Participants were eligible if they 1) were 18 years or

older, 2) had access to a smartphone, tablet, or computer, 3) were employed by companies partnered

with the mental health platform, 4) and had indicated they were planning to start care (by either

matching  with  a  therapist  or  coach,  or  engaging  with  one  piece  of  digital  content).  Data  were

collected  at  three  time  points:  baseline  (after  registering),  and  at  3-  and  12-months  following

registration. Data were collected between September 2021 and March 2023. The study protocol was

reviewed and approved by Western Clinical Group Institutional Review Board.

Procedure

Upon onboarding with the platform, individuals who met the specified inclusion criteria were

invited  by  email  to  fill  out  a  screening  questionnaire.  This  questionnaire  gathered  additional

demographic information to ensure a balanced sample that was representative of the broader US

population and the commercial population who had access to this employer-sponsored benefit. Those

who successfully completed the screening were subsequently directed to a consent form. Participants

who provided their informed consent to join the study received a baseline survey via email, which

took approximately 30-45 minutes to complete. Throughout the study period, participants received

two follow-up surveys at  3- and 12-months.  Participants were offered a  $25 digital  gift  card as

compensation  for  completing  each survey.  All  questionnaires  and surveys were  conducted using

Qualtrics’ online survey platform. 
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Digital Mental Health Services

The digital mental health platform is an employer-sponsored mental health benefit, offering

employees  no-cost  access  to  a  range  of  mental  health  services  such as  one-on-one care  with  a

therapist  or  coach,  group  psychoeducation  sessions,  and  self-guided  digital  resources.  Eligible

individuals registered for an account with the platform via a mobile app or website. Through the

platform, participants completed clinical assessments using validated measures such as the PHQ-9

and  GAD-7  to  determine  clinical  need.  Individuals  also  specified  their  preferred  care  delivery

method, such as ‘on my own’, ‘one-on-one’, or ‘unsure’, and selected their desired area of focus

from the  following  domains:  emotions,  physical  well-being,  professional  life,  relationships,  and

finance.  From  these  selections,  a  proprietary  algorithm  provided  them  with  an  initial  care

recommendation (e.g., to start with coaching for a member with mild clinical need who preferred

one-on-one support) and individuals were able to engage in this recommendation or self-refer and

use any combination of multi-modal care, including one-on-one care, group psychoeducation, and

self-guided resources as they desired. For eligibility in this study, all participants accessed at least

one therapy or coaching session, or engaged with at least one piece of digital content.

Teletherapy and Telecoaching

Participants had access to 50-minute one-on-one teletherapy sessions provided via Zoom by

licensed therapists holding advanced psychology or related degrees (e.g., PhD, PsyD, LCSW, LMFT,

or LPC). Additionally, participants had access to 30-minute telecoaching sessions provided via Zoom

by International Coaching Federation certified coaches [41]. All coaches had at least 100 hours of

coaching  experience  plus  at  least  6  additional  hours  of  training  from the  digital  mental  health

company on topics of culturally centered care and identifying high-risk situations that may require

crisis or higher-level support. All therapists and coaches were vetted carefully for offering evidence-

based practices such as Motivational Interviewing, Cognitive Behavioral Therapy, Acceptance and

Commitment Therapy, and Dialectical Behavior Therapy. Ongoing provider quality monitoring was
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conducted  by  a  team  of  legal,  compliance,  provider  operations,  and  clinical  experts  to  ensure

rigorous clinical standards were upheld. 

 Participants were either recommended to these one-on-one services after their initial intake

assessment,  or  they  could  opt  to  self-refer.  In  both  cases,  a  proprietary  algorithm  matched

participants  with a  list  of  providers  who were most  relevant  to  their  clinical  needs,  spoke their

desired language, and had session availability within a few days. The matching algorithm also took

into  account  provider  specializations  in  the  participant’s  domain  of  focus.  For  example,  if  a

participant wanted to work on their physical well-being and sleep quality, they were provided a list

of  therapists  or  coaches  who  specialized  in  sleep-related  issues  and  could  provide  personalized

strategies  and  support  to  help  improve  sleep  habits.  In  this  health  domain,  providers  have  the

opportunity for individualized care, in which they could provide psychoeducation around how sleep

and mental health are related, build routines around sleep hygiene and rest, implement techniques for

cognitive  restructuring  to  disrupt  worrying  and  maladaptive  thoughts  at  bedtime,  and  utilize

Motivational  Interviewing  to  support  behavior  changes  necessary  for  sleep  and  mental  health

improvement. The amount and frequency of sessions that participants attended depended on their

personal preferences, employer coverage, and individual needs. 

Self-Guided Digital Resources and Group Psychoeducational Sessions

Participants had unrestricted access to an on-demand digital library featuring mental health

programs and resources available to them. These included brief daily exercises, interactive programs,

educational podcasts, mindfulness practices, and self-paced educational courses designed with the

support of mental health experts including an in-house team of clinical psychologists, covering topics

like emotions, relationships, and professional life. In addition to ample content aimed at improving

mental health, the digital library also contained several resources specific to sleep. These included a

self-paced,  structured  6-session  course  called  “Tools  for  Better  Sleep,  Rest,  and  Movement

Throughout Your Day” and a 6-episode podcast covering elements of CBTi including sleep hygiene,

https://preprints.jmir.org/preprint/82604 [unpublished, non-peer-reviewed preprint]
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bedtime stimulus control, relaxation techniques, sleep restriction, and cognitive restructuring. There

were also guided meditations, body scans, progressive muscle relaxations, breathing exercises, and

calming sounds designed to help with sleep. Providers could recommend self-guided resources that

were  relevant  to  participant’s  concerns  or  goals.  Participant  use  of  self-guided  resources  was

recorded, however specific content selection was not.

Finally,  participants could join live group psychoeducation sessions led by therapists  and

coaches.  Sessions  covered  topics  such  as  dealing  with  challenges  in  the  workplace,  processing

stressful world events, and building emotional resilience. Several regularly featured sessions were

specific to improving sleep quality (e.g., “Sleep: A Beginner’s Guide” and “Sleep: A Deep Dive”,

both 1-hour long sessions). Group sessions were provided in a variety of formats, such as webinar

style  learning,  skill-building  workshops,  and  informal  discussions  to  support  different  user

preferences. Participation in the group sessions was anonymous. 

Measures

Demographics. Participants provided information on their age (by typing a number in years

in an open-text box) and selected their gender identity, race/ethnic identity, and level of education

from preset dropdown menus which also had the option to include another category.

Sleep quality.  Perceived sleep quality  was measured by a  single  item (“During the  past

month, how would you rate your sleep quality overall?”) from the Pittsburgh Sleep Quality Index

(PSQI) [42].  Participants could choose one of four response options: (3) ‘very good’, (2) ‘fairly

good’, (1) ‘fairly bad’, or (0) ‘very bad’. A binary variable was created, such that ‘very bad’ or ‘fairly

bad’ responses were categorized as ‘poor sleep’, while ‘fairly good’ or ‘very good’ responses were

categorized  as  ‘good  sleep.’ We  defined  improvement  in  sleep  quality  as  a  participant  being

categorized as having ‘poor sleep’ at baseline, and ‘good sleep’ at a follow-up time-point. Single item

self-rated health measures are increasingly being utilized in clinical practice and health research due
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to  their  feasibility  and  strong  predictive  validity  [43,44].  In  real-world  settings,  lengthy

questionnaires are not always practical, especially when examined at multiple time-points. As such,

this single-item measure of sleep quality was chosen to capture a relatively accurate perception of

one’s sleep. Single-item sleep quality measures have been used in previous studies [20,45,46], and

research suggests that one’s perception of their sleep quality can be more predictive of well-being

and daytime functioning than objective measures [37–39].

Depression. Depression severity was measured by the 9-item Patient Health Questionnaire

(PHQ-9)  [47].  Participants  reported  how  often  they  were  bothered  by  a  number  of  depression

symptoms over the past two weeks, on a 4-point scale (0= ‘Not at all’, 3= ‘Nearly every day’) with

higher total scores indicating greater symptomatology. A positive screen for depression symptoms

was indicated by a score of ≥ 10 [47].

Anxiety.  Anxiety  severity  was  measured  by  the  7-item  Generalized  Anxiety  Disorder

Questionnaire (GAD-7) [48]. Participants reported how often they were bothered by a number of

anxiety symptoms over the past two weeks, on a 4-point scale (0= ‘Not at all’, 3= ‘Nearly every

day’)  with  higher  total  scores  indicating  greater  symptomatology.  A positive  screen  for  anxiety

symptoms was indicated by a score of ≥ 8 [49].

Workplace Burnout.  Burnout  was measured by the 16-item Maslach  Burnout  Inventory

(MBI-GS-16) [50], which examines three different subscales of burnout (exhaustion, cynicism, and

professional efficacy). Participants reported how often they experienced a number of feelings about

their job on a 7-point scale (0= ‘Never’, 6= ‘Every Day’). An average was taken from the total score

of  each subscale.  Higher  average  scores  on the  exhaustion  subscale  indicate  greater  feelings  of

fatigue  and  emotional  exhaustion  from  work.  Higher  average  scores  on  the  cynicism  subscale

indicate greater indifference towards one’s work. Higher average scores on the efficacy subscale

indicate greater feelings of competence and achievement in one’s work; thus, lower scores on this

subscale indicate higher burnout. Higher levels of burnout were categorized by a frequency of “once
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a week” or more for exhaustion and cynicism subscales (≥4), and a frequency of “a few times per

month” or less for the efficacy subscale (≤3).

Platform  engagement.  To  assess  engagement  in  the  platform,  we  reported  average

utilization for coaching, therapy, and self-guided digital resources. We included participants in this

study who had used at least one service during the study timeframe. We did not have access to data

on group psychoeducation sessions engagement as participation was anonymous.

Statistical Analyses

All analyses were conducted using R version 4.4.1 [51]. We conducted descriptive statistics

for demographic variables, baseline sleep quality, mental health, and burnout. We also calculated the

percent of participants categorized as having ‘poor sleep’ or ‘good sleep’ at baseline, as well as those

screening positive for depression symptoms, anxiety symptoms, or high levels of burnout in the

overall sample. 

Our first  aim was to  evaluate  whether  baseline sleep quality  was associated with mental

health  (depression  and  anxiety)  and  workplace  burnout  (exhaustion,  cynicism,  and  professional

efficacy).  For this  aim, chi-square tests  examined if  there were differences in the proportions of

positive screens for depression, anxiety, or high burnout between participants with poor sleep quality

versus those with good sleep quality.

Our second aim was to  evaluate  longitudinal  changes  in  sleep quality  among employees

engaging with the digital mental health platform across 3- and 12-months. First, a generalized linear

mixed-effects  model  was  conducted  to  assess  if  time  since  initiation  of  mental  health  services

predicted the odds of reporting good sleep quality. In this model, the outcome variable was sleep

quality (coded as binary (0 = poor sleep, 1 = good sleep)). The model included a fixed-effect for time

since initiation of platform services (baseline = 0, 3-month follow-up = 3, 12-month follow-up = 12),

and random intercepts for participants to account for different baseline sleep quality levels. Second,
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we calculated the proportion of participants categorized as having poor sleep at baseline who were

categorized as having good sleep at follow-up time-points (indicating improved sleep).

Our third aim was to evaluate whether changes in sleep quality over time (between baseline,

3-months,  and  12-months  follow-up)  were  associated  with  concurrent  changes  in  mental  health

symptoms and burnout. First, we conducted a series of linear mixed effects-models with the overall

sample to examine the relationship between sleep quality and outcomes over the course of using the

digital mental health services. Five models were constructed, one for each of the five mental health

and burnout outcomes, all of which were continuous. The models included fixed effects for time

since initiation of platform services (baseline = 0, 3-month follow-up = 3, 12-month follow-up = 12)

and sleep quality (coded as binary (0 = poor sleep, 1 = good sleep)). Time was also nested within

participants to account for individual differences in baseline mental health or burnout levels and their

changes over time. Second, we conducted paired samples t-tests within participants who improved

their sleep quality (i.e., reported poor sleep quality at baseline and good sleep quality at 3- or 12-

month follow-ups) to examine the change in mental health and burnout outcomes from baseline to

the 3-month or 12-month follow-ups.

Results

Study Participants and Baseline Descriptive Data

The sample included 578 participants who engaged in at least one service, and provided their

sleep quality score at baseline and at least one of the follow-up time points. Participants were, on

average,  33.88 years old (SD  = 8.73),  61.07% identified as women, and 40.31% identified as a

person  of  color  (see  Table  1  for  sample  demographics  and  characteristics).  Of  this  group,  527

participants provided follow-up data at 3-months and 343 provided follow-up data at 12-months. 

At baseline, 42.04% (n = 243) of participants indicated their sleep quality over the past month

was either ‘very bad’ (n = 24) or ‘fairly bad’ (n = 219), categorizing them as baseline ‘poor sleepers.’
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The remaining 57.96% (n = 335) of participants indicated their sleep quality as either ‘fairly good’ (n

= 289) or ‘very good’ (n = 46), categorizing them as baseline ‘good sleepers.’

For  mental  health  symptoms at  baseline,  average depression (M = 8.35,  SD = 5.63)  and

anxiety scores (M = 7.63, SD = 5.37) were below the clinical cut-offs of ≥10 for the PHQ-9 and ≥8

for the GAD-7. Additionally,  36.85% (n  = 213) of participants had a positive baseline screen for

depression symptoms and 42.91% (n = 248) of participants had a positive baseline screen for anxiety

symptoms. 

For burnout symptoms at baseline, average exhaustion (M = 2.08, SD = 1.67) and cynicism

(M = 2.03, SD = 1.59) were below the high burnout cut-offs of ≥4 for high exhaustion and cynicism

on the MBI-GS-16. Average professional efficacy (M = 4.58, SD = 1.05) was above the high burnout

cut-off of ≤3 for low professional efficacy. Additionally, 26.91% (n = 155) of participants were above

the  cut-off  indicating  high  exhaustion,  16.12% (n  = 93)  of  participants  were  above  the  cut-off

indicating high cynicism, and 8.70% (n = 50) of participants were below the cut-off indicating low

professional efficacy. 

Regarding platform engagement during the 12-month study period,  42.86% used therapy,

attending an average of 6.3 virtual therapy sessions, 67.49% used coaching, attending an average of

3.4 virtual sessions, and 77.26% accessed self-guided digital content, engaging with an average of

10.9  resources.  The majority  of  participants  (64.43%) used at  least  two modalities  of  care,  and

19.24% used all three modalities of care at least once.

Table 1

Baseline Demographic Characteristics and Descriptive Statistics in the Overall Sample and by

Baseline Sleep Quality

Overall Sample 
(n = 578)

Poor Sleepers 
(n = 243)

Good Sleepers 
(n = 335)

Age, M (SD) 33.88 (8.73) 33.95 (8.36) 33.82 (9.00)

Gender Identity, n (%)
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Woman 353 (61.1) 160 (65.8) 194 (57.9)

Man 197 (34.1) 74 (30.5) 124 (37.0)

Gender non-binary 28 (4.8) 9 (3.7) 17 (5.1)

Race/Ethnicity, n (%)

Asian or Asian American 109 (18.9) 45 (18.5) 64 (19.1)

Black or African American 36 (6.2) 20 (8.2) 16 ( 4.8)

Hispanic, Latino, or Spanish
Origin 47 (8.1) 20 (8.2) 27 (8.1)

Non-Hispanic White 345 (59.7) 138 (56.8) 207 (61.8)

More than 1 race/ethnicity 39 (6.7) 19 (7.8) 20 (6.0)

Education, n (%)*

<Bachelors 72 (12.5) 40 (16.5) 32 (9.6)

Bachelors 348 (60.2) 141 (58.0) 207 (61.8)

>Bachelors 158 (27.3) 62 (25.5) 96 (28.7)

Platform  Engagement
Over 12 Months, M (SD)

Therapy Sessions  6.3 (5.4)  5.6 (4.4)  6.8 (6.1)

Coaching Sessions  3.4 (3.1)  3.5 (3.3)  3.3 (3.0)

Digital Resources  10.9 (18.4)  10.2 (13.8)  11.5 (21.1)

Note.  M  =  mean, SD  =  standard  deviation.
*Difference is statistically significant (p < .05)

Baseline Associations Between Sleep Quality, Mental Health, and Burnout

Average depression and anxiety scores were below clinical cut-offs for those with good sleep

quality (depression: M = 6.18, SD= 4.73; anxiety: M = 6.03, SD = 4.62), and above clinical cut-offs

for those with poor sleep quality (depression: M = 11.30, SD = 5.41; anxiety M = 9.82, SD = 5.57).

Chi-squares  indicated  a  higher  proportion  of  participants  with  poor  sleep  at  baseline  screened

positive for depression (ꭓ2(1, n = 578) = 102.47, p < .001, ϕ = 0.42) and anxiety (ꭓ2(1, n = 578) =

61.97, p < .001, ϕ = 0.33) than those with good sleep at baseline (see Table 2). For example, 60.9%

of poor sleepers screened positive for depression at baseline versus 19.4% of good sleepers. 

Average burnout exhaustion and cynicism were below the high burnout thresholds for both

individuals with both good sleep quality (exhaustion: M = 2.49, SD = 1.59; cynicism: M = 1.84, SD =
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1.50) and poor sleep quality (exhaustion:  M = 3.23,  SD = 1.69, cynicism:  M = 2.28,  SD = 1.68).

Additionally, average professional efficacy was above the low professional efficacy threshold for

individuals with both good sleep quality (M = 4.72; SD = 0.99) and poor sleep quality (M = 4.40; SD

=  1.10).  However,  chi-squares  indicated  a  higher  proportion  of  participants  with  poor  sleep  at

baseline had high burnout for exhaustion (ꭓ2(1, n = 576) = 23.34, p < .001, ϕ = 0.20), cynicism (ꭓ2(1,

n = 577) = 8.00, p = .005, ϕ = 0.12), and low professional efficacy (ꭓ2(1, n = 575) = 7.88, p = .005, ϕ

= 0.12) than those with good sleep at baseline (see Table 2). For example, 37.6% of poor sleepers

were classified as having high exhaustion at baseline versus 19.2% of good sleepers.

Table 2

Positive Screens for Mental Health and High Burnout in the Overall Sample and by Baseline

Sleep Quality

Overall Sample 
(n = 578)

Poor Sleepers 
(n = 243)

Good Sleepers 
(n = 335)

Mental Health Symptoms

Depression Screen, n (%)*

Negative Screen 365 (63.2) 95 (39.1) 270 (80.6)

Positive Screen 213 (36.9) 148 (60.9) 65 (19.4)

Anxiety Screen, n (%)*

Negative Screen 330 (57.1) 92 (37.9) 238 (71.0)

Positive Screen 248 (42.9) 151 (62.1) 97 (29.0)

Burnout Symptoms

High Exhaustion, n (%)*

Negative Screen 421 (73.1) 151 (62.4) 270 (80.8)

Positive Screen 155 (26.9) 91 (37.6) 64 (19.2)

High Cynicism, n (%)*

Negative Screen 484 (83.9) 191 (78.6) 293 (87.7)

Positive Screen 93 (16.1) 52 (21.4) 41 (12.28)

Low Professional Efficacy,
n (%)*

Negative Screen 525 (91.3) 212 (87.2) 313 (94.3)

Positive Screen 50 (8.7) 31 (12.8) 19 (5.7%)

Note. A positive screen for depression or anxiety was defined as baseline depression or anxiety
scores above the clinical cut-off (≥ 10 for depression,  ≥ 8 for anxiety).  High burnout was
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defined  as  exhaustion  and  cynicism  scores  ≥  4,  and  professional  efficacy  scores  ≤3.
*Difference is statistically significant (p < .05)

Longitudinal Changes in Sleep Quality

A generalized linear mixed-effects model was constructed to predict the odds of good sleep

quality over time (see Figure 1). The model included a fixed effect of time, and random intercept for

participants. The model indicated that time since initiation of services had a small but statistically

significant association with sleep quality (β = 0.04, SE = 0.02, t = 2.29, p = .022). The beta of 0.0366

for time translates to an odds ratio of 1.0372, indicating that for each month of platform use, the

predicted odds of having good sleep quality increased by 3.73%. The model predicted that compared

to baseline, the odds of having good sleep quality were 11.6% higher at 3-months and 55.1% higher

at 12-months. Based on this model, Figure 1 depicts the predicted probability of having good sleep

quality at each time-point. 

Descriptively, the proportion of participants categorized as poor sleepers was the following at

each time-point: 42.04% (n = 243) at baseline, 38.14% (n = 201) at 3-months, and 35.29% (n = 123)

at  12-months.  We examined  the  proportion  of  participants  categorized  as  having  poor  sleep  at

baseline who were categorized as having good sleep at follow-up time-points. Accordingly, 34.84%

(n = 78) of poor baseline sleepers reported good sleep at 3-month follow-up and 43.97% (n = 62)

reported good sleep at 12-month follow-up. 

Figure 1

Predicted Probability of Good Sleep Quality by Time-Point
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Note. The predicted probability of good sleep quality is 59.88% at baseline, 61.69% at 3-months, and
66.95% at 12-months. Error bars represent 95% confidence intervals.

Relationships Between Sleep Quality, Mental Health, and Burnout Over Time

A series of linear mixed-effects models (see Table 3) were constructed to examine the impact

of time since initiation of platform services and sleep quality on five mental health and burnout

outcomes across the three study time-points. In the model predicting depression, time since initiation

of services was significantly associated with depression symptom reduction (β = -0.16, p < .001).

Sleep quality significantly predicted depression symptoms when controlling for time (β = -3.55,  p

< .001), such that a 1 unit increase in sleep quality (moving from poor sleep to good sleep) was

associated with a 3.55 point reduction in depression scores. Given the intercept was 9.73 (close to the

cut-off of ≥10 for a positive depression screen), a 3.55 point reduction associated with improved

sleep quality indicates that average depression scores reduced to 6.18, which are approaching the

mild range (<5). Similarly, for anxiety, time since initiation of services was significantly associated
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with anxiety symptom reduction (β = -0.12, p < .001). Sleep quality significantly predicted anxiety

symptoms when controlling for time (β = -2.80, p < .001), such that a 1 unit increase in sleep quality

was associated with a 2.80 point reduction in anxiety scores. The intercept in this model was 8.83

(above the cut-off of ≥8 for a positive anxiety screen); thus, a 2.78 point reduction associated with

improved sleep quality indicates average anxiety scores reduced to 6.05, which are approaching the

mild range (<5).

In the model predicting burnout exhaustion, time since initiation of services was significantly

associated  with  an  exhaustion  score  increase  (β =  0.04,  p <  .001).  Sleep  quality  significantly

predicted exhaustion when controlling for time (β = -0.46, SE = 0.07, t = -6.20, p < .001), such that a

1 unit increase in sleep quality was associated with a 0.46 point reduction in exhaustion scores. For

cynicism, time since initiation of services was significantly associated with a cynicism score increase

(β = 0.07, p < .001). Sleep quality significantly predicted cynicism when controlling for time (β = -

0.28, p < .001), such that a 1 unit increase in  sleep quality was associated with a 0.28 point reduction

in  cynicism scores.  For  professional  efficacy,  time  since  initiation  of  services  was  significantly

associated with an efficacy score decrease (β = -0.01, p = .003). Sleep quality significantly predicted

professional efficacy when controlling for time (β = 0.22,  p < .001), such that a 1 unit increase in

sleep quality was associated with a 0.22 increase in professional efficacy scores.

Table 3

Fixed Effects Estimates of Time and Sleep Quality on Mental Health and Burnout Outcomes

Outcome Variable Predictor β SE t p

Mental Health      

Depression (Intercept) 9.73 0.23 41.66 < .001

Time -0.16 0.02 -7.64 < .001

Sleep Quality -3.55 0.24 -14.56 < .001

Anxiety (Intercept) 8.83 0.24 36.45 < .001
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Time -0.12 0.02 -5.45 < .001

Sleep Quality -2.78 0.25 -11.17 < .001

Burnout      

Exhaustion (Intercept) 3.05 0.08 38.25 < .001

Time 0.04 0.01 5.80 < .001

Sleep Quality -0.46 0.07 -6.20 < .001

Cynicism (Intercept) 2.22 0.08 27.93 < .001

Time 0.07 0.01 10.00 < .001

Sleep Quality -0.28 0.08 -3.53 < .001

Professional Efficacy (Intercept) 4.43 0.05 85.50 < .001

Time -0.01 0.01 -3.05 .002

 Sleep Quality 0.22 0.05 4.10 < .001

Note. Time is coded as 0 for baseline, 3 for 3-month follow-up, and 12 for 12-month follow-
up. Sleep quality is coded as 0 for “poor sleep” and 1 for “good sleep.”

Next, we conducted paired sample t-tests within the subset of participants who improved their

sleep from baseline to 3- or 12-month follow-ups (Table 4) to better understand how mental health

symptoms and burnout changed between the study time-points (from baseline to 3-month, or from

baseline to 12-month). Participants with poor sleep at baseline who reported good sleep at 3-month

follow-up (n = 78), showed significant reductions in depression (-42.77%) and anxiety (-30.54%; ps

<  .001)  between  baseline  and  3-month  follow-up.  Participants  with  poor  sleep  at  baseline  who

reported good sleep at 12-month follow-up (n = 68) showed significant reductions in depression (-

48.25%)  and  anxiety  (-38.33%;  ps  <  .001)  at  12-month  follow-up.  None  of  the  three  burnout

domains changed over 3- or 12-months in the samples of participants who improved their  sleep

quality at 3- or 12-month follow-up, with the exception of a significant increase in cynicism at 12-

month follow-up (+24%, p < .01), though it remained below the cut-off for high burnout.
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Table 4

Paired Sample T-tests of Outcomes Among Participants Who Improved Their Sleep from Baseline

to Follow-Up Time-Points

Variable n Range
Baseline
M(SD)

3-Month Follow-
up M(SD) t p

Baseline  to  3-month
follow-up

Depression 78 0 - 27 10.17 (5.29) 5.82 (4.10) -7.05 < .001

Anxiety 78 0 - 21 8.94 (5.94) 6.21 (4.70) -4.86 < .001

Exhaustion 78 0 - 6 2.93 (1.75) 2.85 (1.79) -0.51 .61

Cynicism 78 0 - 6 2.17 (1.61) 2.33 (1.77) 1.14 .26

Efficacy 78 0 - 6 4.53 (1.11) 4.54 (1.06) 0.05 .96

Variable n Range
Baseline
M(SD)

12-Month Follow-
up M(SD) t p

Baseline  to  12-month
follow-up

Depression 62 0 - 27 11.40 (5.96) 5.90 (4.21) -7.35 < .001

Anxiety 62 0 - 21 9.60 (5.92) 5.92 (4.91) -5.55 < .001

Exhaustion 58 0 - 6 3.26 (1.70) 3.06 (1.46) -0.54 .59

Cynicism 59 0 - 6 2.38 (1.74) 2.95 (1.64) 2.55 .01

Efficacy 59 0 - 6 4.39 (1.03) 4.40 (1.05) 0.28 .78
Note. M = mean, SD = standard deviation.

Discussion

To date, sleep research has primarily focused on the treatment of insomnia, instead of taking

a broader  public  health  perspective to  sleep treatment.  Given the impact  of  sleep perception on

mental health and well-being outcomes, a broader focus on sleep among the general population may

offer critical insights into public health interventions to address sleep. We evaluated the real-world

effectiveness of an employer-sponsored digital mental health platform for improving sleep quality,

and whether improved sleep quality was associated with changes in mental health and burnout. As

predicted, we found that engagement with the mental health platform was associated with improved
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sleep  quality.  Additionally,  when  sleep  quality  was  higher,  individuals  tended  to  show  reduced

mental health and burnout symptoms. This study is important as it assessed the impact of a multi-

modal mental health platform within a broad population.

The  large  percentage  of  participants  who  registered  for  the  mental  health  platform who

reported poor sleep quality at baseline (42%) supports a plethora of research showing that many

people struggle to achieve restful and restorative sleep at night. This finding mirrors an American

Psychological Association statistic from 2013, where 42% of adults reported fair or poor quality

sleep [20]. For such individuals, especially those who experience sleep issues but do not reach the

threshold for a sleep disorder diagnosis, there is a clear need for services that can help to improve

sleep problems. Our findings suggest that multi-modal digital mental health platforms, though not

explicitly a sleep intervention, can offer support beyond just mental health, playing a valuable role in

other health behaviors and domains of well-being known to influence mental health. 

When examining correlates of poor sleep before starting care, we found that individuals with

poor sleep quality at baseline were more likely to report higher depression and anxiety symptoms,

greater  exhaustion  and  cynicism  at  work,  and  lower  professional  efficacy  for  their  job.  These

associations align with past research showing that maintaining quality sleep is crucial for sustaining

the cognitive resources needed to tackle daily challenges [15,17] and managing negative emotional

experiences [5,18]. As such, sleep disturbances may make it difficult to manage and recover from

daily challenges, leading to exhaustion, feelings of burnout, and greater mental health symptoms.

Given  the  bidirectional  relationship  between  these  variables,  the  opposite  may  also  be  true.

Experiencing greater mental health and workplace concerns could lead to greater sleep disturbances.

Individuals may lie awake at night with intrusive thoughts or worry about work-related challenges

[20–22]. Additionally, the body’s physiological response to stressors, such as greater cortisol in the

body, can disrupt the wake-sleep cycle [52]. While this study cannot determine the directionality of

these baseline relationships, our findings strongly underscore the complex interplay between these
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variables. Given that the population studied here was seeking mental health support from a digital

platform,  these  baseline  findings  highlight  the  range  of  health  and  well-being  needs  of  these

individuals beyond care for depression or anxiety.

Although the services in the digital mental health platform primarily focused on emotional

health,  the  platform  also  leveraged  multiple  modalities  of  care  (therapy,  coaching,  self-guided

resources) to support people with their physical well-being and sleep habits. Thus, for aim 2, we

explored whether sleep quality improved over the course of using digital mental health services. We

found that 38.14% of participants who initially reported poor sleep at baseline improved to good

sleep  by  3-month  follow-up,  and  43.97%  improved  to  good  sleep  by  12-month  follow-up.

Additionally,  our  model  examining  change  in  sleep  quality  across  all  three  time-points,  while

accounting for repeated measurement within participants and missing data, predicted that the odds of

reporting good sleep quality consistently increased over time. Specifically, the odds of experiencing

good sleep quality rose by 3.73% for each month of utilizing platform services, indicating a 55.1%

increased odds of good sleep after 12-months. Overall, this finding is in line with previous research

showing  that  mental  health  treatment  can  also  lead  to  welcomed  improvement  in  sleep  quality

[29,30,40].

The improvement in sleep quality observed in our study underscores the potential for digital

mental  health  interventions  to  support  sleep-related  concerns.  These platforms  provide  a  unique

opportunity to reach individuals with subclinical sleep issues or those who may not present or have

access to sleep treatments like CBTi. Given the high rate of sleep concerns in the general public,

sleep problems have become somewhat normalized.  As a result,  many individuals may overlook

these concerns, fail to seek support for their sleep outside of the traditional medical system, or face

barriers when they do [53]. Additionally, gold standard interventions like CBTi can be time intensive,

and research on these interventions has focused primarily on clinical populations. This leaves a gap

in our understanding of the impact of less intensive, but still evidence-grounded interventions that
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could  have  broad  public  health  implications.  Digital  mental  health  platforms  can  serve  as  an

accessible entry point for sleep support, offering an alternative to standard treatments for sleep that

may be less accessible, limited in availability, or not well-known. As services for these mental health

platforms are carefully developed, they may consider taking a holistic care approach to support the

diverse and interconnected health and well-being needs of their users. 

Given  the  strong  link  between  sleep  quality,  mental  health,  and burnout,  for  aim 3,  we

explored whether changes in sleep quality over time were associated with changes in depression,

anxiety, and all three domains of burnout. Between our two analyses, we found that improved sleep

quality  was  associated  with  improved  mental  health  symptoms  and  to  some  extent,  workplace

burnout.  Examining  mental  health  across  time,  our  regression  models  predicted  a  significant

reduction in depression and anxiety symptoms. Additionally, when one’s sleep quality was good,

depression and anxiety were significantly lower by 3.55 points and 2.80 points respectively. These

models showed that at baseline, depression and anxiety were close to or above the cut-offs for a

positive  screen  and moderate  symptoms,  and that  when  sleep  quality  improved,  average  scores

dropped to around 6, which is closer to mild levels of symptoms.

In our second analysis for this aim, we found that among participants who reported poor sleep

at baseline and improved to good sleep by the 3-month follow-up, their average depression scores

statistically  significantly  improved  by  43%.  This  change  of  4.35  points  was  also  close  to  the

threshold to be considered clinically significant change, which is a 5-point reduction in depression

[54].  At  12-months,  people  who  improved  their  sleep  quality  reported  a  48%  improvement  in

depression and a clinically significant point reduction of 5.5 points, on average. Regarding anxiety,

those who improved their sleep quality by 3-months reported a 31% improvement at 3-month follow-

up  and  those  who  improved  their  sleep  quality  by  12-months  reported  a  38% improvement  in

symptoms at 12-month follow-up. It is possible that mental health improvements directly contributed

to individuals experiencing better sleep quality. Alternatively, as the relationship between sleep and
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mental health is bidirectional [55], improvements in sleep quality may have had positive downstream

effects on mental health. The digital mental health platform provided comprehensive services aimed

at enhancing overall well-being,  including physical health,  with some resources specific to sleep

hygiene  and  psychoeducation.  Improvement  in  either  sleep  quality  or  mental  health  likely

contributed to positive change in the other.

Regarding the association between changes in sleep quality and changes in the three domains

of burnout,  we first  found that over time, exhaustion and cynicism significantly increased while

professional  efficacy decreased.  However,  burnout  scores  were already low at  baseline,  and this

amount of change was not enough to move scores over the threshold to be considered high burnout at

any time-point. Sleep quality seemed to act as a kind of buffer against these increases. When one’s

sleep quality was good, exhaustion and cynicism were statistically significantly lower by 0.46 points

and  0.28  points  respectively,  and  professional  efficacy  was  higher  by  0.22  points.  These  point

reductions in exhaustion and cynicism and increase in efficacy associated with good sleep quality

across study time points put participants’ burnout scores even further into the category of lower

burnout.

 The buffering impact of good sleep quality was also partially supported by our paired sample

t-test analyses. While the regression analyses showed that burnout slightly increased over time, our t-

tests indicated that the subsample of participants who improved their sleep quality from baseline to

either follow-up time-point, maintained their low levels of burnout. Directionally, exhaustion scores

were lower at follow-up (though not statistically significant), cynicism scores were higher at follow-

up (and significantly so at 12-months, but remained below the high burnout cut-off), and professional

efficacy did not change (directionally or statistically). Because burnout was low at baseline, and

remained below cut-offs throughout the study, there was limited room for further reduction.  The

slight increase in cynicism between baseline and 12-months may reflect a floor effect. However, the

overall  observed  maintenance  of  low  burnout  over  time,  especially  for  those  with  good  and
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improving sleep quality is a positive outcome.

 The study findings related to burnout may reflect additional contributing factors. Burnout

may be attributed to aspects of organizational culture, job demands, and workplace policies [56,57]

that  remain  unchanged  despite  individual  improvements  in  sleep  and  mental  health.  This  could

account for the fact that burnout slightly declined over time, yet sleep quality and mental health

tended to improve. It is also possible that burnout has a larger influence on sleep quality than the

reverse. Individuals experiencing burnout may be facing work-related stressors such as working long

hours and dealing with emotional exhaustion, which can disrupt their ability to maintain a consistent

bed-time routine or mentally wind down before bed [25]. As burnout decreases, sleep quality may

improve from the reduced stress and demands. Of note, only a small portion of participants had

elevated burnout at baseline, and we did not stratify the sample by baseline burnout severity. It is

possible that individuals with higher initial burnout experienced improvements in sleep quality as

their burnout decreased. For the majority of participants who started out with low levels of burnout,

their treatment goal may have been to maintain their lower levels, a pattern that aligns with the study

findings.

Improvements in sleep alone may not address the organizational factors that likely have a

more  significant  impact  on  burnout.  The complex nature  of  burnout  may require  more  targeted

interventions, starting in the workplace itself with strategies such as systemic improvements, to see

significant changes.  However,  improving sleep quality may still  have a positive impact.  Overall,

burnout tended to be lower at time points when individuals reported good sleep quality. When sleep

improved from poor to good, burnout levels remained low. Improving sleep through mental health

interventions may help to buffer against the exacerbation of workplace stress and burnout. Therefore,

it is worth investing in solutions that target sleep and mental health, as they can also affect how

someone  shows up at  work,  even when burnout  may be  increasing  due  to  other  organizational

factors, improved sleep may attenuate this increase.
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Limitations

There are several notable limitations of the study. First, this was an observational study using

real-world data collected between 2021-2023. World events, such as the COVID-19 pandemic, could

have  impacted  sleep  quality  during  the  study  period.  Additionally,  with  no  control  group  for

comparison, we are unable to make causal claims that the mental health services provided caused

changes in sleep quality. However, several studies have demonstrated improvements in mental health

following use of this digital mental health platform [58–60], and there is mounting evidence that

individuals often experience enhanced sleep quality following improvements in their mental health

[29,30,40].  Nonetheless,  future  studies  could  incorporate  a  comparison group in  their  design  to

further validate the effectiveness of digital mental health services in improving sleep. 

Second,  participants  were  eligible  for  the  study if  they  attended  at  least  one  therapy  or

coaching session, or engaged with at least one self-guided digital resource. Many of our participants

used a combination of one-on-one care and self-guided resources. Therefore,  we were unable to

stratify sleep quality improvements by care modality. Future studies may explore how factors such as

service  type,  content,  and  level  of  engagement  may  influence  the  magnitude  of  sleep  quality

improvement. This could help determine the most effective strategies for improving sleep quality

with  digital  mental  health  services.  Third,  all  participants  were  employees  of  organizations

sponsoring the digital mental health platform. Therefore, the results of the study may not generalize

to non-working adults or employees that were not represented on the platform. For instance, factors

such as job-related workload or financial stress may have impacted sleep quality, and these particular

stressors may vary in other populations. 

Finally, all data collected in this study were self-reported by participants, and individuals may

not have accurately evaluated themselves or remembered their experiences. Furthermore, we used a

single  item to  measure  sleep  quality  perception.  We did  not  assess  objective  measures  of  sleep

quality, such as actual sleep duration, latency, and efficiency. However, research has shown that one’s
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perception  of  their  sleep  quality  can  strongly  influence  emotional  well-being  and  cognitive

performance, sometimes even more so than objective sleep metrics [37–39]. 

Conclusion

This study examined how the use of an employer-sponsored digital mental health platform

impacted perceived sleep quality and correlates of poor sleep over time. At baseline, poor sleep was

related to higher symptoms of depression, anxiety, and burnout, highlighting the multifaceted nature

of challenges experienced by a sample of participants motivated to engage in mental healthcare and

support.  Results  suggest  that  digital  mental  health  solutions  offering  a  comprehensive,  holistic

approach to well-being can support sleep improvement. Sleep quality improved while participants

engaged with services, and this improvement in sleep was associated with improvements in mental

health  symptoms and maintenance of  burnout  below cut-off  levels.  Given the strong connection

between sleep and emotional well-being, the study demonstrates that sleep and mental health can be

addressed simultaneously with digital mental health services, with improvements supporting other

positive outcomes such as management of workplace burnout.
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Abbreviations:

CBTi: Cognitive-Behavioral Therapy for those with clinical insomnia

GAD-7: 7-item Generalized Anxiety Disorder scale

PHQ-9: 9-item Patient Health Questionnaire

https://preprints.jmir.org/preprint/82604 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Van Swearingen et al

Supplementary Files

https://preprints.jmir.org/preprint/82604 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Van Swearingen et al

Figures

https://preprints.jmir.org/preprint/82604 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Van Swearingen et al

The predicted probability of good sleep quality is 59.88% at baseline, 61.69% at 3-months, and 66.95% at 12-months. Error
bars represent 95% confidence intervals.
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