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1. Independent researcher

Sleep problems were examined in archival data from 18,646 users of a

commercial service that provided online health risk screening, educational

resources, and self-guided computerized therapy lessons for insomnia and

other mental health disorders. The sample was split between college students

and working adults and represents a growing modern segment of adults who

voluntarily seek out digital support for common behavioral issues. The goals

were to explore the prevalence and possible correlates of insomnia among this

unique sample. The cognitive behavioral-based therapy from this service has

evidence of its clinical effectiveness and value to users in past research.

Results revealed that 36% of all users were at risk for a clinical insomnia

disorder. The severity of insomnia was significantly (all p <.001) associated

with the severity of depression (r =.65; 43% clinical); anxiety (r =.54; 40%

clinical); stress (r =.54; 25% clinical); social phobia (r =.34; 27% clinical); and

general health status (r = -.26; 15% clinical). Younger age was weakly

associated with insomnia (r = -.14; avg. 32 years; range 18-83), while both

gender (r = -.05; 76% female) and race (r =.00; 81% White) were unrelated to

insomnia. More severe insomnia was associated with lower work performance

and greater work absenteeism (r = -.30; r =.17, respectively). The conclusions

are that insomnia was commonly experienced among users of digital tools,

often comorbid with other common mental health conditions, and linked to

work performance problems. Thus, online self-help health and related digital

services should screen for multiple disorders, including insomnia, rather than

focusing on the specific disorder emphasized in the care program.
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Statement of Significance

This study examines real-world data from a commercial

internet-based therapy and education service in the

United States. It has self-guided cognitive behavioral

therapy programs that support insomnia,

anxiety/stress, depression, and social phobia. Part of the

starting process at the website included research-

validated risk screening assessments for these factors.

About 1 in every 3 of over 18,000 adults who started

using this service had clinical-level insomnia. As

expected, sleep problems were correlated with all of the

other behavioral factors and also with poorer work

performance. Sleep problems were mostly unrelated to

user demographic factors. This study emphasizes the

importance of including an assessment for the risk of

insomnia in digital health applications for mental

health.

1. Introduction

Insomnia is characterized by difficulty in starting or

staying asleep[1][2][3]. According to the Diagnostic and

Statistical Manual of Mental Disorders[4], insomnia is

defined by difficulty in falling asleep, staying asleep, or

early morning awakenings more than three times per

week for more than three months, and is associated

with patient-reported poor sleep and daytime

dysfunction. Insomnia can be a situational, recurrent,

or persistent problem. In addition, insomnia can

present throughout one’s lifespan, and it can often be

chronic.

1.1. Literature Review

Large epidemiologic studies vary in different countries

regarding how many people report experiencing

insomnia symptoms and have clinically severe

insomnia or related sleep disorders[5][6]. In the US, 23%

of adults had excessive sleepiness when asked in the

National Comorbidity Survey Replication dataset from

2001 to 2003[7]. One review found a 22% population

prevalence of insomnia across 13 studies between 1994

and 2017 from nine different countries[8]. Another

recent study of over 57,000 people from 13 countries

found a range in the prevalence of short-term insomnia

from 2% to 26%[9].

The prevalence and clinical presentation of insomnia

tend to have only weak associations with demographic

and social context factors. Most studies tend to find

insomnia more common among women than men[7]

[10], with this gender difference occurring in

adolescence[10]  and in middle and older age

populations[11]. Different racial and ethnic groups have

some variation in insomnia, with minorities and more

socio-economically distressed groups having higher

rates of insomnia[7][12][13].

Sleep is a fundamental component of a person’s

health[14][15][16]. People with insomnia tend to have

higher healthcare treatment costs than those without

sleep problems[17], and this is documented across

different age groups[18] and insurance market segments

from employees[19][20] to retirees[21]. One of the reasons

why disturbances in sleep patterns are a risk factor for

various physical and psychological illnesses is the

comorbidity between medical and mental health

conditions involving insomnia[7][22][23][24][25]. This

overlap between insomnia and mental health

conditions is most common for depression and anxiety

disorders[26][27][28][29], but it also has been found with

social phobia[30][31]. Other studies have associated

insomnia with general stress[32][33][34][35], particularly

in healthcare settings[36].

In addition, there is a large literature connecting sleep

problems and insomnia disorder among employees to a

range of work performance factors and work-related

costs borne by employers. Many studies have found

insomnia to be associated with increased work

absenteeism and presenteeism[37][38][39][40][41][42][43][44]

[45]. Insomnia among employees is also associated with

workplace accidents[46][47]. The healthcare and

workplace costs associated with insomnia combine to

create a significant economic burden for businesses[16]

[38][40][48] and for society in general[49].

Using digital health self-care services to address mental

health issues is becoming more popular[50][51][52]. For

example, a 2023 review of stress management

smartphone apps identified 2,044 specific tools, of

which only 123 had evidence of their effectiveness to

evaluate[53]. While most of these technological

programs focus on specific disorders for education or

self-treatment goals - such as depression[54]  - the

comorbidity of multiple behavioral health risk factors

often is not assessed. Insomnia is one disorder that

frequently is not assessed on commercial digital

websites or apps that support mental health issues

generally. For example, a review in 2022 found that only

3 of 33 evaluation studies of mental health digital

interventions included sleep[55]. In another review from

2023, only 1 of 17 studies of digital interventions for
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healthy behaviors included sleep[56]. While promising,

the cognitive behavioral approach (CBT) for digital self-

treatment of insomnia has only limited empirical

evidence[57][58]. For example, a review published in

2023 found 6 evaluation studies that focused on iCBT

for sleep disorders, and although all of them found

positive results for the users, half of these papers had a

risk of bias as the authors were linked to the

commercial services examined in the study[59].

1.2. Overview of Study

The opportunity for the present study was to use an

archival data set of 18,646 users of a commercial service

in the United States that provided online health risk

screening, educational resources, and self-guided

computerized therapy lessons for insomnia and for

three other behavioral health disorders during the years

2017 to 2019. The internet-based cognitive behavioral

therapy (iCBT) from this service has evidence in past

research supporting its clinical effectiveness and value

to users[60][61]. The current study analyzed the

preliminary comprehensive risk screening results data

and other select items from optional surveys of college

students or employees conducted 30 days after program

use.

The questions explored in this study examined possible

relationships between insomnia and other factors

among the users of the website service:

RQ1: What is the range of symptom severity and

clinical risk status for insomnia among program

users?

RQ2: How does the percentage of users at risk for

insomnia compare to the percentage of users at risk

for other behavioral health factors?

RQ3: What is the level of comorbidity of clinical risk

for insomnia with clinical risk status for other

behavioral health factors (depression, anxiety, stress,

social anxiety, and general perceived health)?

RQ4: Is the level of symptom severity for insomnia

associated with background factors of the user,

including gender, age, race, year in school (if in

college), or level of education?

RQ5: Is the level of symptom severity for insomnia

associated with work performance factors of the

employee users, including hours of absenteeism, job

performance, and hours of combined lost productive

time at work?

2. Methods

2.1. Archival Data

This study is a re-analysis of data from previously

published studies of employees[60]  and of post-

secondary students[61]  who had voluntarily used an

online therapy website provided by a commercial

vendor. Users were made aware of the service as a

benefit open to all employees or college students

through a variety of worksite or on-campus digital and

interpersonal promotional practices. There was no

direct cost to the participants in this study, as access to

the website with the programs was sponsored by each

of the employers or by the schools. Users participated

voluntarily and were not paid for using the online tools.

The study period spanned two years, from November of

2017 through October of 2019. The study design was a

single-group cross-sectional comparison of volunteer

participants who completed various self-report

measures at up to three different longitudinal

opportunities (at first access to the website; at first use

of one of four internet CBT programs; and at follow-up

after use). Details about the clinical content and change

in outcomes after longitudinal use of each of these four

programs were described in two previous research

studies[60][61].

2.2. Inclusion Criteria

The following three criteria were established to select

users appropriate to the study goals: (1) Users had to be

from a customer of the service in either the higher

education market segment (i.e., a college or university)

or a specific employer; (2) completed the insomnia

symptom severity measure (either at first use in the

comprehensive assessment or at the first use of the

Insomnia iCBT therapy program); and (3) completed at

least one other measure of interest as a possible

correlate variable (i.e., demographics, health risks, work

or college context factors). Application of these criteria

yielded a valid sample of 18,646 unique users.

2.3. Program Use and Timing of Data Collection

The first step for the users when at the website was to

complete a Comprehensive Assessment (CA) of five

behavioral health risks. The CA had measures of

anxiety, depression, insomnia, social phobia, and stress.

This was followed by an opportunity to register to use

the service. Registration to use the service was

completed by only about half of those who took the CA

(54.3%, 10117/18646), and this step also asked for the
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user’s gender and age data. Those who registered could

then use one (or more) of the four computerized therapy

programs: Insomnia, Depression; Stress Anxiety &

Worry, or Social Anxiety. Each of these programs had

eight structured lessons that were always used in order

from first to last. Users could drop out at any point from

lesson 2 through 8, depending on each user’s level of

continuation with the series of lessons. The data source

for scores at the start of use for the measures of

insomnia, anxiety, depression, social phobia, and stress

was either the user's score from the CA (99.9%, n =

18,460) or from the first lesson of the relevant program

(n = 186).

After use of a program ended, all registered users of the

service were sent an email and invited to complete a

self-report survey about their experiences. Modest

financial incentives were provided for users who

participated in a follow-up survey. Note that offering

incentives for survey completion was a routine

component of the business operations and not a

procedure unique to the study. Only 4 out of every 100

participants in the total study sample completed the

follow-up survey (3.8%, 708/18464).
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Total All valid cases with insomnia symptom data N = 18,646

Step 1

Comprehensive Assessment (start of use):

MOS-6; PHQ-9; GAD-7; SPIN-17; PSS-10

n = 18,460 total

Context: employers n = 9,437 or colleges n = 9,209

Step 2
Register at website for interest in iCBT program

n = 10,117. Also collect user age and gender data.

Step 3

Use of iCBT Online Self-Care Program(s)

Use of at least the first lesson of one or more programs 

n = 7,174 unique people

Clinical focus: Insomnia Depression
Stress, Anxiety &

Worry
Social Anxiety

Symptom severity measure collected at

each lesson used:
MOS-6 PHQ-9 GAD-7 SPIN-17

Content specific to the clinical topic of the

program. 

Lesson 1

(n = 1,042)

61% at-risk

insomnia

Lesson 1

(n = 2,517)

56% at-risk

insomnia

Lesson 1

(n = 3,309)

17% at-risk

insomnia

Lesson 1

(n = 797)

25% at-risk

insomnia

Lesson 2

(n = 433)

Lesson 2

(n = 491)

Lesson 2

(n = 913)

Lesson 2

(n = 275)

Lesson 3

(n = 290)

Lesson 3

(n = 307)

Lesson 3

(n = 551)

Lesson 3

(n = 169)

Lesson 4

(n = 234)

Lesson 4

(n = 197)

Lesson 4

(n = 398)

Lesson 4

(n = 112)

Lesson 5

(n = 200)

Lesson 5

(n = 154)

Lesson 5

(n = 289)

Lesson 5

(n = 83)

Lesson 6

(n = 172)

Lesson 6

(n = 124)

Lesson 6

(n = 230)

Lesson 6

(n = 61)

Lesson 7 

(n = 159)

Lesson 7 

(n = 107)

Lesson 7 

(n = 197)

Lesson 7 

(n = 47)

Lesson 8

(n = 151)

Lesson 8

(n = 90)

Lesson 8

(n = 179)

Lesson 8

(n = 35)

Step 4 

Included GHS-1; work items or college

student items

Follow-up survey 

(n = 168)

Follow-up survey 

(n = 192) 

Follow-up survey 

(n = 326)

Follow-up survey 

(n = 61)

Follow-up survey total unique users (n = 708)
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Table 1. Study design and data measurement opportunities for the insomnia and three other iCBT programs.

Note: MOS-6 = Medical Outcomes Study Sleep Scale 6 items;

PHQ-9 = Patient Health Questionnaire 9-item scale; GAD-7

= Generalized Anxiety Disorders 7-item scale; SPIN-17 =

Social Phobia Inventory 17-item scale; PSS-10 = Perceived

Stress Scale 10 items; GHS-1 = general health status single

item.

2.4. Measures

All measures are described in detail in the two

previously published source studies of

employees[60]  and of post-secondary students at

colleges and universities[61].

2.4.1. Clinical Measures

Each of the clinical risk measures was a published,

reliable, and validated multi-item scale from the

scientific literature. The clinical risk measure

appropriate for each iCBT program was completed at

the CA and again for each lesson used (up to 8 times if

all lessons were used):

Insomnia iCBT program = insomnia symptom

severity risk measure

Depression iCBT program = depression symptom

severity risk measure

Stress, Anxiety and Worry iCBT program = anxiety

symptom severity risk measure

Social Anxiety iCBT program = social anxiety

symptom severity risk measure

Each of the clinical measures had a significant (p <.001)

test-retest correlation of within-person scores from the

first (comprehensive assessment or lesson 1) and the

last available (ranging from lesson 2 to lesson 8):

assessment measurement points based on date

Insomnia r =.70 (n = 433); depression r =.59 (n = 214);

anxiety r =.42 (n = 122); and social phobia r =.67 (n =

125). These findings provide support for the

measurement reliability of each of the clinical

measures.

Insomnia. A self-report scale of symptoms of sleep

disturbance and insomnia was used in the study. The

Medical Outcomes Study (MOS) Sleep Scale[62] has been

shown to have adequate levels of reliability and

validity[63]. The 6-item short version of the MOS used

item numbers 4, 5, 7, 8, 9, and 12 from the original full

12-item scale. The instructions for the measure state:

“How often during the past week did you....” The items

include: (4) get enough sleep to feel rested upon waking in

the morning?; (5) awaken short of breath or with a

headache?; (7) have trouble falling asleep?; (8) awaken

during your sleep time and have trouble falling asleep

again?; (9) have trouble staying awake during the day?;

and (12) get the amount of sleep you needed? In the

preliminary CA, the instructions for this scale used the

“past 4 weeks” reference for recall of sleep-related

symptoms, whereas in each of the iCBT lessons of the

program, the instructions asked about sleep during the

“past week.” The 6 items were rated on a 1 to 6 scale and

weighted (1=0, 2=20, 3=40, 4=60, 5=80, 6=100). The

items were summed to create a total score. The four

levels of severity included: Minimal (0-29), Mild (30-43),

Moderate (44-60), and Severe (61-100). Clinical status for

insomnia was defined as a score of 44 or greater.

Depression. The Patient Health Questionnaire 9-item

scale (PHQ-9) was used to assess self-reported

symptoms of depression[64][65]. The instructions state:

“Over the last 2 weeks, how often have you been

bothered by any of the following problems?” Sample

items include: Little interest or pleasure in doing things;

and Feeling down, depressed, or hopeless. Items were rated

on a 0-3 scale: 0 = not at all; 1 = several days; 2 = more

days than not; 3 = nearly every day. Scores on the 9

items were summed. Severity levels included: Minimal

(0-4), Mild (5-9), Moderate (10-14), Moderately Severe

(15-19), and Severe (20-27). Clinical status for depression

was defined as scores of 10 or higher.

Anxiety. The Generalized Anxiety Disorders 7-item scale

(GAD-7) was used to assess self-reported symptoms of

anxiety[66][67][68]. Sample items include: (a) Feeling

nervous, anxious or on edge; (b) Not being able to stop or

control worrying. The instructions stated: “Over the last

2 weeks, how often have you been bothered by any of

the following problems?” Items were rated on a 0-3

scale. Items are rated on a 0-3 scale: 0 = not at all; 1 =

several days; 2 = more days than not; 3 = nearly every

day. Ratings on the items were summed and scores

categorized as follows: Low (0-4), Mild (5-9), Moderate

(10-14) and Severe (15-21). Clinical status for anxiety was

defined as a score of 10 or greater.

Social Phobia. The Social Phobia Inventory (SPIN) was

used to assess self-reported symptoms of social

anxiety[69]. The SPIN has been shown in past research

to have adequate levels of reliability and validity[70].
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The instructions state: “Select the answer that best

describes how much the following problems have

bothered you during the past week.” Sample items

include: Fear of parties and social events; and Avoid

talking to strangers. Scores on the 17 items are rated on a

0-4 scale: 0 = not at all; 1 = a little bit; 2 = somewhat; 3 =

very much; or 4 extremely. Scores were summed and

categorized into five levels of severity: Minimal 0-18;

Mild 19-30; Moderate 31-40; Severe 41-50; and Very

Severe 51-68. Clinical status for social anxiety was

defined as scores of 31 or higher.

Stress. The Perceived Stress Scale (PSS) assesses one’s

evaluation of stressful situations in the previous one

month[71][72][73]. This study used the shorter 10-item

version of the scale, with four of the items being reverse

scored. Sample items include: how often have you been

upset because of something that happened unexpectedly?;

how often have you felt nervous and “stressed”? The 0 to 4

rating options for experiences in the past month

included: 0 = Never; 1 = almost never; 2 = sometimes; 3

= fairly often; 4 = very often. After reverse scoring, the

ratings were summed and ranged from 0 to 40. Level of

stress was categorized as: Low (0-13); Moderate (14-26),

or High (27-40). Clinical status for stress was defined as

scores of 27 or greater. This measure was not repeated

within any of the 8 lessons of the Stress Anxiety &

Worry program and thus was only available if the

participant completed the CA before starting the online

program.

General Health Status. The perceived health item is

widely used in health care research[74][75][76][77]. It asks:

In general, my health is: Poor (1), Fair (2), Good (3), Very

Good (4) or Excellent (5). At-risk status was defined as a

rating of Poor or Fair. Among those who used the

program and completed the optional follow-up survey, a

retrospective recall method used instructions of:

“Please answer the question for the period of the month

BEFORE you first used [the service].”

2.4.2. Demographic Factors

Everyone in the sample was from the Midwest region of

the United States. The users’ age and gender were asked

at the time of registration for the program. The item for

age asked: What is your age? (fill in a number of years old).

The item for gender asked: What is your gender? Female,

Male or prefer to self-describe (fill in blank). See Table 4

for the age and gender profile in this sample.

The race of the user was not included in program

registration but was asked about on the follow-up

survey for program users. The race item asked: What is

your race or ethnicity? The results from 708 users

showed the following racial profile for the study

sample: 81% White or Caucasian(n = 567); 7% Asian

American (n = 48); 3% Black or African American (n= 25);

2% Native American (n = 15); 2% Hispanic or Latino

American (n = 14); and 5% with “Other/No answer” (n =

39).

2.4.3. Level of Education

On the follow-up survey, program users in higher

education reported their year in college (from freshman

to graduate school; see Table 4). On the follow-up

survey for employees, the following item asked about

education (N = 340), “What is your highest level of

educational attainment?”, with options of: Some high

school (n = 2); some college courses (n = 51); completed

high school or GED (n = 12); 2-year associate degree or

technical college degree (n = 47); 4-year college degree (n

= 165); master’s level graduate degree (n = 57); or doctoral

level graduate degree (n = 6). These two sources for

educational attainment were combined into one

variable for the full sample with relevant data (see Table

4).

2.4.4. Work Measures

The size of the employer where the user worked was

archival data extracted from the customer database of

the service provider (see Table 4). On the follow-up

survey, individual program users in the employer

market reported on their work schedule, hours of

absenteeism, and their level of work productivity.

Work Schedule. The question: About how many hours

does your employer expect you to work in a typical 7-day

week? (If it varies, estimate the average.) was used to

measure the work schedule, with a fill-in-the-blank for

the number of hours scheduled. Answers ranged from 5

hours to 75 hours, with an average of 41 and a median of

40. This data was used for calculating the hours of lost

productive time (LPT; see below).

Work Absenteeism Hours. A single item on hours of

missed work was adapted for this study from the single

item on the Health and Productivity Questionnaire

(HPQ), which was developed by the World Health

Organization and Harvard University[78]: This item

concerns your level of absenteeism from work. During the

past 4 weeks, how many times did you miss an entire day of

work because of issues with your physical or emotional

health? And also, how many times did you miss part of a

workday (arrived late or left early) because of your physical

or emotional health? A fill-in-the-blank option was used

to count the total number of missed workdays. To also

get the pre-use data for this outcome, this was repeated
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with instructions of: During the 4-week period BEFORE

you first used [the program], how many times did you

miss an entire day of work because of issues with your

physical or emotional health? And also, how many times

did you miss part of a workday (arrived late or left early)

because of your physical or emotional health? These

responses also used a fill-in-the-blank format for the

total number of missed workdays estimated before

using the program. Work absence at the start of use was

highly correlated with within-person work absence at

the follow-up, r =.63, p <.001, n = 321. The analyses used

the data from the “before use” variable. See the sample

profile for this work outcome factor in Table 6.

Work Productivity. Work productivity was assessed

using an adapted version of the single item on job

performance from the HPQ[78]  which asked: This

question concerns your level of productivity on-the-job.

How would you rate your overall job performance on the

days you worked during the past 4 weeks? Please use the

rating scale of 0 to 10, where 0 is the worst performance and

10 is the top performance. To get the pre-program use

data for this outcome, the question was repeated with

instructions: Please answer the same question for the

period BEFORE you first used [the service]: How would you

rate your overall job performance on the days you worked

during the 4-week period before you first used [the service]?

The level of productivity was highly correlated within-

person from the start of use to the follow-up, r =.74, p

<.001, n = 321. The analyses used the data for this

measure from the retrospective “before use” variable.

See the sample profile for this work outcome factor in

Table 6.

Lost Productive Time Hours. The single metric of hours

of LPT concept is based on the work of the American

Productivity Audit Project[79]. For example, this metric

starts with considering the maximum number of hours

that an employee is scheduled to work in a month (i.e.,

the 160-hr standard full-time schedule for the US).

From this schedule, next we subtract the hours of

absence (e.g., 10 hours), which leaves 150 hours worked

from the total schedule. Next, the work productivity 0

to 10 rating results are used to estimate how much of

the time while at work was productive. The 0 to 10

rating reflects the full range of low to high work

productivity, and, when multiplied by 10, it becomes a

metric of 0% to 100% of work time. A rating of 6

corresponds to a 60% level of work productivity.

Unproductive time is the difference between 100% and

the productivity level. To get the number of hours of

unproductive time, multiply the actual hours worked by

the level of unproductivity. This amount of

unproductive time is combined with the number of

hours of absence from work to yield the total LPT result.

This calculation is repeated for both the pre- and post-

use periods. The hours of LPT at the start of use and at

the follow-up were highly correlated within person, r

=.75, p <.001, n = 321. The analyses used the data for this

measure from before the use of the program. See the

sample profile for this work outcome factor in Table 6.

An example calculation for one program user:

Step 1: 160 hours scheduled to work in a month

Step 2: 10 hours absent from work

Step 3: 150 hours of work

Step 4: 60% level of productivity while working

(rating of 6 on 0-10 scale)

Step 5: 40% level of work unproductivity (100%

minus above %)

Step 6: 60 hours of work unproductivity (150 X 40%

= presenteeism hours)

Step 7: 70 hours of combined lost productive time (10

hours of absenteeism + 60 hours of presenteeism =

70 total)

2.5. Data Analysis

All analyses were conducted in SPSS Version 27.

Descriptive and inferential tests were performed as

appropriate to the data and the research questions.

Details on specific analyses are presented in the Results

section. All statistical tests were conducted with a two-

tailed significance level of p <.05 for statistical

significance. However, a finding had to be at least a

small size statistical effect for it to be considered of

scholarly merit (see below section).

2.6. Statistical Power and Effect Sizes

With such a large sample size, the level of statistical

power[80]  to detect a small size effect in repeated

measures tests at p <.05 chance level was very high

at.99. Thus, high levels of statistical power increased

the ability to declare even very small differences as

“significant” at beyond chance levels (i.e., p <.05). Thus,

a commonly used interpretative tool within the social

sciences of comparing the statistical effect sizes of

certain results was adopted for the study. Following

Gignac and Szodorai’s meta-analysis review of research

results in psychology studies[81], various metrics of

statistical effect size (Cohen’s d, partial eta squared ηp
2)

were converted into a single effect size of the

standardized correlation coefficient (r) with the

following levels:

Large size effect: r of.30 or higher

Medium size effect: r of.20 to.29
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Small size effect: r of.10 to.19

Trivial size effect: r of.00 to.09

3. Results

The study findings are presented in four parts,

beginning with the prevalence rate for insomnia

symptoms and clinical disorder status in this large

sample. The second part is the results for how insomnia

is linked to other behavioral health disorders. The third

part explores differences in insomnia for users with

different demographic characteristics (age, gender, and

race). The final part of the results focuses on how

insomnia is associated with work factors reported by

employees.

3.1. Insomnia Clinical Risk Prevalence

What was the range in the severity of insomnia among

users of digital care tools? Figure 1 and Table 2 show the

profile of the study sample for the severity of

experiencing symptoms of insomnia. The full range of

scores possible on the severity measure, from 0 to 100,

was evident in the sample. Slightly less than a third of

the total sample had the lowest level of insomnia

symptoms in the minimal category. Almost another

third of the total sample were classified as having only a

mild level of insomnia symptoms. About a fourth of the

sample had moderate insomnia, and 13% had severe

insomnia, with some at or close to the maximum score

possible on the scale. When these last two higher-level

groups were combined, about a third of people (36%) in

the study were classified as being at risk for a clinical

level of sleep disturbance and insomnia (see Figure 1).

The conclusion is that among the people who choose to

seek support from this self-care website for one or more

of four common behavioral health issues, having sleep

problems was relevant to about 1 in every 3 users, with

some of these people at a severe level.

Figure 1. (left) Frequency distribution of scores on the

MOS-6 measure of severity of insomnia symptoms in

the total sample; (right) Percentage of users at clinical

risk status for insomnia in the total sample.

qeios.com doi.org/10.32388/4YS33S.3 9

https://www.qeios.com/
https://doi.org/10.32388/4YS33S.3


Risk Factor Profile Insomnia clinical risk status = Yes Association with insomnia clinical risk

Insomnia % (n of 18,646)

Minimal 32.3 (6,021)

Mild 31.3 (5,834)

Moderate 23.5 (4,387)

Severe 12.9 (2,404)

Clinical risk status 36.4 (6,791)

Depression % (n of 18,474) % (n of group)

X2(4,18474) = 4885.51

p <.001

r =.51 large effect

Minimal 27.4 (5,061) 5.8 (295)

Mild 29.5 (5,446) 28.0 (1,526)

Moderate 22.4 (4,126) 50.4 (2,091)

Moderately severe 13.6 (2,520) 68.3 (1,721)

Severe 7.0 (1,301) 82.9 (1,078)

Clinical risk status 43.0 (7,947)

Anxiety % (n of 18,476) % (n of group)

X2(3,18476) = 3145.00

p <.001

r =.41 large effect

Low 29.1 (5,061) 11.6 (625)

Mild 30.8 (5,446) 31.7 (1,807)

Moderate 22.3 (4,126) 50.7 (2,092)

High 17.8 (1,301) 66.6 (2,188)

Clinical risk status 29.4 (5,427)

Stress % (n of 18,460) % (n of group)

X2(2,18460) = 2489.61

p <.001

r =.36 large effect

Low 17.5 (3234) 8.7 (281)

Moderate 57.9 (10,695) 33.4 (3,571)

High 24.5 (4,531) 62.9 (2,849)

Clinical risk status 24.5 (4,531)

Social Phobia % (n of 18,469) % (n of group) X2(4,18469) = 1158.78

p <.001

r =.25 medium effect

Minimal 50.8 (9,391) 25.6 (2,402)

Mild 22.4 (4,129) 40.4 (1,669)

Moderate 14.2 (2,630) 49.8 (1,309)

Severe 8.6 (1,582) 54.1 (856)
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Risk Factor Profile Insomnia clinical risk status = Yes Association with insomnia clinical risk

Very severe 4.0 (737) 63.6 (469)

Clinical risk status 26.8 (4,949)

General Health Status % (n of 708) % (n of group)

X2(4,708) = 27.77

p <.001

r = -.20 medium effect

Excellent 7.2 (51) 23.5 (12)

Very good 33.6 (238) 29.8 (71)

Good 44.6 (316) 43.4 (137)

Fair 13.4 (95) 54.7 (52)

Poor 1.1 (8) 62.5 (5)

Clinical risk status 14.5 (103)

Table 2. Profile of behavioral health risk factors with tests for associations with insomnia symptom severity.

Note: Total N = 18,646. M = mean. SD = standard deviation.

Sample size varies as relevant for valid data on both factors.

3.2. Insomnia and Behavioral Health Disorders

How prevalent were the various behavioral health risk

factors? Table 2 shows the profile of the study sample

on each of the six behavioral health risk factors. These

at-risk rates in the sample are compared visually in

Figure 2. Of the six health factors, clinical risk status on

insomnia was the third most prevalent disorder.

Depression was the most common, with 43% of the

sample being at risk, followed closely by anxiety at

40%, insomnia was next at 36%, and about a fourth

were at risk for social phobia (27%) or for stress (25%).

Only 15% of the sample reported having poor or fair

overall health status.

Each of the other five behavioral health risk factors was

examined in more detail. Figure 3 shows the range in

the sample for the level of severity of depression

symptoms. Figure 4 shows the range in the sample for

the level of severity of anxiety symptoms. Figure 5

shows the range in the sample for the level of severity

of social phobia symptoms. Figure 6 shows the range in

the sample for the level of severity of stress symptoms.

Figure 7 shows the range in the sample for the level of

severity of overall physical health status.
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Figure 2. Percentage of users at clinical risk status in the total sample for six health disorders.
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Figure 3. Distribution of users at different levels of severity of symptoms of depression (left

side) and percentage of users at clinical risk status for insomnia by each level of depression

(right side).
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Figure 4. Distribution of users at different levels of severity of symptoms of anxiety (left side)

and percentage of users at clinical risk status for insomnia by each level of anxiety (right

side).
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Figure 5. Distribution of users at different levels of severity of symptoms of social phobia (left

side) and percentage of users at clinical risk status for insomnia by each level of social phobia

(right side).
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Figure 6. Distribution of users at different levels of severity of symptoms of stress (left side)

and percentage of users at clinical risk status for insomnia by each level of stress (right side).
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Figure 7. Distribution of users at different levels of general health status (left side) and

percentage of users at clinical risk status for insomnia by each level of health status (right

side).

Table 3 also shows the correlational results for how

each behavioral health factor was associated with the

level of insomnia symptom severity at the start of

program use.
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Health Factors M (SD) Range % at risk clinical disorder
Health Factors

2 3 4 5 6

1 Insomnia
38.73 (19.11)

0-100
36.4%

.65

(18,474)

.54

(18,476)

.34

(18,469)

.54

(18,460)

-.26

(708)

2 Depression
9.13 (6.21)

0-27
43.1% 1.00

3 Anxiety
8.46 (5.72)

0-21
40.1%

.73

(18,468)
1.00

4 Social phobia
20.89 (15.07)

0-68
26.8%

.53

(18,460)

.53

(18,466)
1.00

5 Stress
20.93 (7.51)

0-40
24.5%

.75

(18,460)

.77

(18,460)

.51

(18,460)
1.00

6 General health
3.32 (0.84)

1-5
14.5%

-.37

(667)

-.24

(688)

-.22

(664)

-.34

(663)
1.00

Table 3. Profile of behavioral health risk factors with tests for associations with insomnia symptom severity.

Note: M = mean. SD = standard deviation. Range =

minimum to maximum scores. Cells in the table have

Pearson r coefficient (n sample size). All correlations are

significant at p <.001. Sample size varies as relevant for

people with valid data on both factors.

Comorbidity of Insomnia and Other Health Risk

Factors. The overlap of the clinical severity level of

insomnia and the clinical severity of the other five

health disorders was examined next (see top row of

Table 3). Three of the disorders had strong associations

with insomnia, including severity of depression (r =.65),

anxiety (r =.54) and stress (r =.54). Insomnia was also

positively correlated with severity of social phobia (r

=.34) and with worse overall health status (r = -.24).

This comorbidity was explored more directly in other

tests that examined the percentage of participants who

were at risk for clinical insomnia by the different risk

levels of each of the other five behavioral risk factors

(see right side of Table 2). The percentage of people at

clinical risk for insomnia increased dramatically from

only 6% to 82% within each depression risk group as

the severity level increased (see right side of Figure 3).

The percentage of people at clinical risk for insomnia

increased dramatically from only 12% to 67% within

each anxiety risk group as the severity level increased

(see right side of Figure 4). The percentage of people

also being at clinical risk for insomnia increased

dramatically from only 9% to 63% within each stress

risk group as the severity level increased (see right side

of Figure 5). The percentage of people also being at

clinical risk for insomnia increased from 26% to 64%

within each social phobia risk group as the severity

level increased (see right side of Figure 6). The

percentage of people also being at clinical risk for

insomnia increased dramatically from only 24% to 63%

within each general health risk group as health status

got worse (see right side of Figure 7).

Finally, Figure 8 shows the percentage of program users

who were both at-risk for insomnia and at-risk for one

of the other health factors. The greatest overlap was

between insomnia and depression, with 73% of the

people at-risk for insomnia were also at-risk for clinical

depression. Almost two-thirds (64%) of the people at-

risk for insomnia were also at-risk for clinical anxiety.

Next, 42% of the people at-risk for insomnia were also

at-risk for high stress. Among those at-risk for

insomnia, 39% were also at-risk for clinical social

phobia. The lowest comorbidity was for general health

status, with only about 1 in 5 of the people at-risk for

insomnia also reporting that their overall health was

poor or fair (21%).
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Figure 8. Comorbidity of clinical insomnia with clinical risk status on five other health

disorders: Subsample of those at risk for insomnia.

Correlations Between Other Health Risk Factors. As

expected, the five other behavioral health factors were

also significantly correlated with each other (see the

lower part of Table 3). Thus, there was substantial

overlap between all of the health risk factors.

3.3. Insomnia and Demographic, College/Work

Context Factors

Table 4 shows the demographic profile of the study

sample and the statistical results for how each of the

demographic and study context factors was associated

with the severity of insomnia symptoms. Note that the

demographic factors of age and gender were available

for about 10,000 of the 18,646 total sample.
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Factor Profile
Insomnia

M (SD)
Association with severity of insomnia symptoms

Context % (n of 18,646) F(1,18645) = 304.13

p <.001

r =.13 small effect
College 49.4 (9,209) 41.18 (18.73)

Employer 50.6 (9,437) 36.34 (19.18)

Adjusted for age % (n of 10,109) Madj (SE) F(1,10106) = 16.38

p <.001

r =.04 trivial effect

College 44.7 (4,523) 40.63 (0.32)

Employer 55.3 (5,586) 38.74 (0.28)

Age (years) % (n of 9,980)

F(4,9975) = 41.86

p <.001

r = -.13 small effect

18-29 years 50.9 (5,076) 41.67 (18.49)

30-39 years 20.6 (2,059) 38.58 (18.89)

40-49 years 13.6 (1,359) 37.31 (18.26)

50-59 years 11.2 (1,120) 35.61 (18.01)

60-83 years 3.7 (366) 34.86 (17.73)

M (SD) range 18-83 32.82 (12.98)

Gender % (n of 10,117)
F(2,10116) = 32.78

p <.001

r = -.05 trivial effect

Female 73.5 (7,440) 40.28 (18.46)

Male 25.3 (2,560) 37.28 (18.71)

Gender diverse 1.2 (117) 46.32 (21.17)

Race % (n of 708) F(1,707) = 0.01

p =.97 ns

r =.00 no effect
White 81.1 (567) 39.92 (18.49)

Other than White 19.9 (141) 39.78 (17.07)

Education level % (n of 708)
F(2,707) = 2.17

p =.11 ns

r = -.08 trivial effect

Some college or student 15.8 (112) 42.58 (18.69)

Undergraduate degree 53.1 (376) 40.06 (18.15)

Graduate degree 31.1 (220) 38.22 (17.94)

College year % (n of 368)

F(4,367) = 1.66

p =.16 ns

r = -.06 trivial effect

Freshman 16.3 (60) 39.93 (18.02)

Sophomore 14.9 (55) 41.98 (18.37)

Junior 13.0 (48) 45.31 (19.05)

Senior 13.0 (48) 42.44 (15.08)

Graduate school 42.7 (157) 38.45 (17.66)
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Factor Profile
Insomnia

M (SD)
Association with severity of insomnia symptoms

Employer size % (n of 5,591)

F(1,5590) = 4.32

p =.002

r =.02 trivial effect

< 1,000 employees 5.0 (281) 36.68 (17.42)

1,000 – 2,999 5.1 (283) 37.49 (20.25)

3,000 – 9,999 14.5 (809) 40.05 (19.56)

10,000 – 49,9999 39.0 (2,183) 37.41 (18.59)

50,000 + 36.4 (2,035) 36.96 (18.24)

Table 4. Profile of demographic and context factors with tests for associations with insomnia symptom severity.

Note: Total N = 18,646. M = mean. SD = standard deviation.

Sample size varies as relevant with valid data on both

factors.

Insomnia and Age. Age ranged from 18 to 83 years, with

an average of 32 years for the typical program user. Age

had a small-sized statistical effect on the severity of

insomnia symptoms when tested as mean scores on the

MOS-6 (see Table 4). This same pattern occurred for a

chi-square test comparing the percentage of users who

were at risk or not for insomnia disorder by the same

five groups based on age decades, X2(4,9980) = 90.37, p

<.001. The youngest age group of those under 30 had

the greatest percentage of users at risk for clinical

insomnia disorder, with 42%, and there was a linear

decrease in the percentage at risk for insomnia as the

users got older: 36% at risk of those in the age 30 to 39

group; 33% at risk of age 40 to 49; 31% at risk of age 50

to 59; and 27% at risk of age 60 or older. Overall, age

had a small negative correlation with the severity of

insomnia symptoms (r = -.14).

Insomnia and Other Background Factors. The other

available demographic factors of gender (r = -.05) and

race (r =.00) were not associated with insomnia severity

(see Table 5). The level of education attained (r = -.06)

and the year in college (for current students; r = -.06)

also were not associated with insomnia severity. The

context of having about half of the total sample being

college students and the other half being employees

accounted for only a trivial difference in insomnia

severity when also controlling for age (r =.04), which

differed substantially between these two samples

(college M = 24 years < employees M = 40 years). Among

the employee subsample, the size of the employer

company was not associated with insomnia severity (r

=.02).

Other Health Risks and Demographic Factors. Table 5

shows the correlations of the health disorders with age,

gender, and race. As with insomnia, each of the other

psychological factors was inversely related to age, such

that greater severity of depression, anxiety, social

phobia, and stress was more common among younger

age than older age participants (r = -.14 to -.33). Gender

had only trivial-sized associations with health risks

(with females having slightly more severe symptoms

than males; but all r <.10). Race had no meaningful

associations with any of the behavioral health disorders

but was associated with general health status, such that

participants of White race had slightly better overall

health than those of other races; however, this also was

a small-sized statistical effect (r =.15).
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Health Factors
Demographic Factors

Age Gender Race

Insomnia -.14* (9,980) .07* (10,000) .00 (708)

Depression -.28* (9,811) .03* (9,830) -.07 (667)

Anxiety -.33* (9,812) .08* (9,832) -.07 (668)

Social phobia -.28* (9,806) .05* (9,825) -.08* (664)

Stress -.32* (9,797) .09* (9,825) -.06 (663)

General health statusa .05 (367) -.02 (361) .15* (368)

Table 5. Associations between behavioral health risk factors and age, gender, and race.

Note: Pearson r coefficient (n sample size). Sample size

varies as relevant for valid data on both factors. Age in

years. Gender coded as Female = 1 and Male or Other = 0.

Race coded as White = 1 and Non-White = 0. Results in bold

if at least a small size statistical effect.
a higher scores indicate better health.

* p <.05.

3.4. Insomnia and Work Performance

How is insomnia associated with work performance

factors? Table 6 shows the work profile among the

subsample of employee users of the iCBT service and

the statistical results for how each of these factors was

associated with the severity of insomnia symptoms.
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Factor

M

(SD)

Range

Insomnia symptom severity

Statistical testMinimal 

(n = 99)

Mild 

(n = 104)

Moderate

(n = 74)

Severe

(n = 44)

Work productivity rating

6.79

(1.84)

0-10

7.35

(1.64)

6.91

(1.65)

6.47

(1,79)

5.80

(2.29)

F(3,320) = 8.85

p <.001

r = -.28

medium effect

Work absenteeism hours

6.36

(9.83)

0-48

4.08

(8.37)

6.62

(9.45)

8.27

(10.68)

7.64

(11.47)

F(3,320) = 3.03

p =.03

r =.17

small effect

Work presenteeism hours

49.86

(29.03)

0-144

42.39

(26.64)

49.29

(17.01)

53.83

(29.78)
62.99 (36.27)

F(3,320) = 5.69

p <.001

r =.23

medium effect

Combined hours of lost productive work time (LPT)

56.21

(32.27)

0-158

46.47

(28.55)

55.91

(29.01)

61.10

(32.18)

70.62

(40.57)

F(3,320) = 6.86

p <.001

r =.25

medium effect

Table 6. Profile of work performance factors in study sample and tests for associations with insomnia: Employed sample.

Note: Total N = 321 employees in follow-up survey after

iCBT program use. M = mean. SD = standard deviation.

Range = minimum to maximum scores. Average work

schedule for past four weeks was 156.8 hours (39.2 per

week).

The average level of work productivity for workers in

the sample was a 6.8 rating on the 0 to 10 scale. This is

lower than the 8.5 level found in past research for the

typical worker in the US using the same rating scale[71].

Work productivity had a medium-sized statistical effect

for its association with the severity of insomnia

symptoms when tested as mean scores on the MOS-6 (r

=.28), with lower work performance associated with

higher insomnia severity. Hours of work absence had a

small-sized statistical effect with the severity of

insomnia symptoms when tested as mean scores (r

=.17), with more hours of missed work associated with

higher insomnia severity. Hours of estimated work

presenteeism and combined lost work productive time

(absenteeism and presenteeism) both had medium-

sized statistical effects with the severity of insomnia

symptoms when tested as mean scores (r =.23 and.25,

respectively), with more hours of presenteeism while

working and more hours of total lost productive work

time associated with greater severity of insomnia.

Figure 9 shows the self-reported hours of absenteeism,

the estimated hours of presenteeism, and for employees

in groups made by the four levels of severity of

insomnia. This figure also includes the LPT hours for

the typical employee in the US who was not seeking

behavioral health support[71]. Several points are

relevant from these results. First, the average employee

who was seeking psychological education and support

from a self-help website had a much higher level of LPT

hours than did the typical employee norm. Indeed, the

average employee in the study sample had more than

twice the hours of LPT in the past month compared to

norms for this metric: Study M = 56.2 (SD = 32.4) vs.

26.6 norm, t(320) = 16.43, p <.001, d =.92. Second, the

LPT was derived almost entirely from the impact of

presenteeism problems while working compared to
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being absent from work (M hours = 49.9 presenteeism

vs. 6.4 absenteeism; 89% of total LPT hours vs. 11%;

respectively). Third, increased LPT was significantly

associated with increased severity of insomnia: the

Minimal insomnia group had 46.5 hours of LPT; the

Mild insomnia group had 55.9 hours; the Moderate

insomnia group had 61.1 hours; and the Severe

insomnia group had 70.6 hours. Another simpler test

comparing the hours of LPT between two groups of

pre-clinical employees (n = 203) and clinical status

employees (n = 118) on insomnia found a significant

and medium effect size difference. The insomnia

clinical group of users on average had more LPT hours,

M = 64.65 (SD = 35.68) than the pre-clinical group of

users, M = 51.30 (SD = 29.11), t(319) = -3.60, p <.001, r

=.20.
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Figure 9. Hours of LPT per person by level of insomnia severity in employee follow-up

sample and for the typical employee in U.S. norm data.

3.5. Insomnia Treatment with iCBT Self-Care

Digital Tools

As a group, this sample of voluntary users of an online

risk assessment and self-care website had higher rates

of clinical risk for insomnia, depression, anxiety, and

social phobia than do people in general society. Thus,

these online users were appropriately accessing the

website to learn more about these conditions, their risk

levels, and maybe to act on reducing their risk(s) by

using digital therapy tools for one or more conditions.

However, the program use data showed that only about

half of the 18,464 people who anonymously took the

initial screening decided to formally register for the

program to allow for potentially using one of the four

treatment programs (n= 10,117 or 54.3%). Even fewer

people continued on after registration to try out at least

the first lesson of one of the four different iCBT

programs (n = 7,174 or 38.5% of the starting full

sample). The fact that about two-thirds of the people

who took the comprehensive risk screening did not

eventually use the computerized treatment program for

even one clinical topic suggests that these kinds of

online self-care structured programs have a greater role

in health promotion as a cost-effective risk screening

and educational resource than they do as a direct

treatment resource. This prevention-focused value

position, however, contrasts with how many of these

kinds of digital self-care websites and phone apps are

being promoted, which is primarily as a new kind of

clinical treatment option.

In terms of the number of users in this study sample

from years 2017 to 2019, only 5.5% (n = 1,042) of the

people who completed the initial comprehensive

assessment had tried out the insomnia iCBT program

by using the first lesson (which described how to use a

sleep quality tracker tool). Less than half of this using

group (n = 433 people) had continued on to use the

second lesson in the treatment protocol, and just 151

people completed the full program of all eight lesson

modules designed to support better sleep.

The risk for clinical insomnia (based on the

comprehensive assessment initial data collection) was

examined for users of each program (with use being

defined as trying the first lesson). For the insomnia

program, 61% of the users were at risk for insomnia at
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lesson 1. For the depression program, 56% of the users

were at risk for insomnia at lesson 1. For the stress,

anxiety, and worry program, 17% of the users were at

risk for insomnia at lesson 1. For the social anxiety

program, 25% of the users were at risk for insomnia at

lesson 1. These findings indicate that of the four iCBT

programs, the insomnia treatment program had the

highest percentage of users who were at risk for clinical

insomnia. But it also reveals that segments of the

people who used the other three programs for a

different condition other than insomnia did have sleep

problems, as well as having an interest in depression,

anxiety, or social phobia. However, very few of these

users of the other programs also used the insomnia

treatment program: 3% of depression program users

also used the insomnia program (n = 76 of 2,518); 4% of

anxiety program users also used the insomnia program

(n = 117 of 3,309); and 5% of the social anxiety program

users also used the insomnia program (n = 43 of 797).

Among the small slice of overall service users who did

end up appropriately using the iCBT program for

insomnia at this online service, there is evidence of

some success of the treatment. Positive therapeutic

outcomes were documented in detail in the two

previously published research studies conducted on

small samples of users of two or more of the lesson

modules of the insomnia iCBT program who had met

several criteria for the valid use of the program. The

results showed that the percentage of users who

changed from clinical status on insomnia at the start

(i.e., moderate or severe severity) to become subclinical

status after use of the insomnia program (i.e., minimal

or mild severity) was 56% (n = 71 of 127) of the at-risk

users in the employee study[60] and 43% (n = 33 of 76)

of the at-risk users in the college student study[61].

Thus, self-care from iCBT online structured content

programs can be effective clinically when used properly

as designed.

4. Discussion

This study used an applied context to try to better

understand the risk for insomnia disorder and its

correlates. The study has real-world validity because

the data came from a large sample of over 18,000 people

who voluntarily used an online service that offered

education, risk assessment, and self-care programs for

insomnia and three other behavioral health conditions

(depression, stress and anxiety, and social phobia).

These risks, along with overall health status, were all

assessed with research-validated and widely used self-

report assessment tools. Contrary to the more limited

range obtained in other studies using only clinical-level

samples of patients in treatment for insomnia, this

study featured people who represented the full range of

severity on a variety of behavioral health factors. Such

research design conditions are good for conducting

tests of the possible associations between insomnia and

these other common behavioral health risks.

4.1. Review of Primary Findings

The primary findings were that insomnia was strongly

and positively associated - with large-sized statistical

effects - with depression, anxiety, and stress. Insomnia

was positively associated with social phobia and

negatively associated with general health status (both

medium-sized statistical effects). Other tests within the

group of participants with a clinical level of insomnia

also revealed substantial comorbidity between

insomnia and each of these other mental health

disorders. Thus, insomnia and sleep problems are more

complex in their clinical presentation and often involve

multiple other mental health conditions. One practical

implication is that clinical support programs for people

with insomnia should include risk screenings for

multiple other behavioral health conditions and then

engage in multi-component treatment processes as

needed. The high degree of correlations between

insomnia, depression, anxiety, stress, and social phobia

also replicates past research, as does the inverse and

weaker associations between the more psychological

conditions and the perceived general health factor.

These findings underscore that insomnia has greater

comorbidity for the psychological factors (average r

=.59) than it does for general physical health (r = -.29).

Although based on a smaller sample size, the findings

linking insomnia and work performance outcomes

could be of interest to employers and occupational

health psychology scholars. Consistent with other past

research[41][44][77][82], presenteeism is much more of an

issue than absenteeism for those with more clinical

levels of insomnia. It is somewhat new to document the

overlap between work productivity and insomnia, as

how depression and anxiety affect work productivity

and absence has been studied far more often[41][45][60]

[76][77][82].

4.2. Insomnia Only Weakly Linked to

Background Factors

The study also has practical validity as the sample

represented a broad range of different employers and

institutions of higher education located in a multi-state

region of the U.S. The demographic profile of the study
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sample had substantial variability for age, gender, and

education level. In contrast, the racial mix was mostly

White, with only about 1 in every 5 people in the sample

being of a different race, but this mix generally matched

the racial profile of the larger local populations. Only

one of these context and demographic factors had any

meaningful associations with insomnia. Age had an

inverse linear relationship such that insomnia was

greatest among those in the younger age groups and

decreased as people got older, yet the reader should

keep in mind that this result was a small size statistical

effect. Finding that age was negatively associated with

insomnia is the opposite direction of much of the

literature, which often finds insomnia increases with

age[1][2][3][4][5][6][7].

The year in college or the status of undergraduate or

graduate school educational context also was unrelated

to the severity of insomnia. The conclusion is that basic

demographic, college year, and employer size factors

had only weak or no relationship with insomnia in this

study sample. Age, however, was more strongly

associated with all four of the other behavioral health

disorders in this sample (all inverse relationships) than

it was associated with insomnia. Yet, age was not

associated with perceived overall health status.

4.3. Implications for Prevention and Treatment

with Online Self Care Tools

Past research documents a variety of therapies and

clinical treatments available for insomnia[1][2][3]. These

include prescription medications and psychotherapy

approaches[83][84][85]. Studies conducted in the United

States indicate that about 10% of the adult population

use over-the-counter medication and 13% use alcohol

to try to improve their sleep[86]. Cognitive behavioral

therapy for insomnia has been shown to lower rates of

depression recurrence[87][88]. Inexpensive and remote

access kinds of Internet-based therapy tools, such as

the one involved in this study, could be more widely

adopted as a resource to help people understand they

are at risk for insomnia and also for the self-treatment

of insomnia problems. An implication of this study is to

recommend using these kinds of online automated

services for risk-screening purposes more widely in

general healthcare and employee well-being service

programs and also as a treatment option if warranted

and of interest to people at risk for insomnia disorder.

4.4. Limitations

Like all applied social science research, the present

study has some limitations. It is a cross-sectional study

design with an archival sample created by one service

provider. The measures used to collect the data were all

self-reports. The sample sizes vary from the full sample

for the behavioral health disorder measures to about

half of the starting sample for the demographic factors

of age and sex and a much smaller sample for the

variables of race, health status, and work performance.

The timing of this study during 2017-2019 occurred

before the COVID-19 global pandemic. Thus, any effects

on the factors examined in this study are unknown for

the more current era[89][90]. For example, a review study

of 83 studies conducted during the COVID-19 pandemic

of samples of health care workers found that insomnia

was linked to anxiety, depression, and stress[91].

4.5. Conclusions

This study provided a unique look at how insomnia is

experienced among a very large convenience sample of

Americans who were using an online service seeking

educational and therapeutic support for insomnia and

for other behavioral health conditions. The key

conclusions are that sleep problems are commonly

experienced, often comorbid with other common

behavioral health conditions, linked to work

performance problems, and yet were not associated

much with demographic factors. This level of insomnia

clinical risk of about 1 in every 3 people in this sample

falls in the middle between the other studies in the

literature on insomnia and sleep problems that tend to

find lower rates in the general population or

substantially higher rates among those receiving

clinical treatment. The most important

recommendation is that online self-help health and

related digital services should screen for multiple

disorders, including insomnia, rather than focusing

only on the specific disorder emphasized in the care

program (such as anxiety or depression). The same

advice also applies to human providers of mental health

treatment and support services, as large numbers of

their patient populations also likely suffer from sleep

problems in addition to other issues that may be the

primary reasons for seeking professional care.
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