
Introduction 

• The Sleep Matrix was developed as a tool to assist 

practitioners in the assessment and measurement of 

sleep vital signs.

• Tools that will assist the clinician to efficiently identify, 

assess, and measure treatment outcomes will improve 

patient care and reduce medical costs for those individuals 

who have insomnia.

• Although insomnia is a common disorder, available data 

indicates that insomnia often goes unrecognized and 

untreated. Many patients present with other medical 

complaints rather than an insomnia complaint.

• Primary care and other practitioners can step into this 

treatment gap by developing a systematic approach to 

evaluate sleep in their patient population.

• A self-reported questionnaire allows a subject to examine 

their sleep quality and reflect a problem that the subject 

may be reluctant to report.

• The SleepMed Insomnia Index (SMI) (Table 1) is a useful 

measure as a screening tool for sleep disorders to 

differentiate and quantify a subject’s insomnia component. 

The SMI is a tool that is easy to use and allows the 

clinician a quick assessment of outcomes of insomnia 

management.

• The SMI is a 10 item questionnaire that is administered 

to subjects at their clinic visit. Questions are scored on a 

scale of 0 (no problem with sleep) to 4 (big problem with 

sleep).Totals range from 0-40 with our research data 

indicating that scores above 20 indicate an insomnia 

component.

• The Epworth Sleepiness Scale (ESS) is an established 

and accepted measure of sleepiness. Often, the most 

frequent complaint of individuals with insomnia is fatigue.  

The Sleep Matrix is used along with the SMI to evaluate

an insomnia component.

• Research findings also have shown the SMI to be a valid 

measure for insomnia in subjects when compared with 

other types of sleep disorders and in normal controls.

• ESS scores of 10 or higher are considered significant for 

daytime sleepiness. Patients with sleep apnea, restless 

legs, narcolepsy, and insomnia fall into different zones 

when scores are plotted into the Sleep Matrix from 

previous research results.

• The Sleep Matrix (Table 3) is 

a visual tool to screen patients 

combining the SMI with the  

Epworth Sleepiness Scale (ESS).

• The SMI measures an insomnia 

component while the ESS 

measures sleepiness. The SMI 

scores are plotted within the zone 

on the x axis and the ESS scores 

are plotted on the y axis.

• There are six zones within the 

two dimensional matrix that 

quickly quantitate a subject’s 

sleep complaint. SMI quantitates 

sleep disruption and restorative 

components. ESS measures 

sleepiness.

• Two dimensional scores fall into the following six zones 

within the matrix: normal; sleepy, nonsleepy with 

nonrestorative sleep; sleepy with nonrestorative sleep; 

sleepiness with sleep disruption and insomnia.

Methods

• Seventeen adults presenting to the sleep clinic in 

Columbia S. C. for follow-up visit with primary insomnia 

as judged by ICSD criteria were administered both the 

SMI and ESS.

• Each subject was also asked to complete the SMI 

retrospectively as they would feel off drug therapy.

• Each subject was asked to complete the SMI and 

ESS as they currently felt on drug therapy.

• The hypnotic agent that all subjects were taking was 

zolpidem. Subjects were selected with only one 

hypnotic agent to minimize any variance due to drug 

effect.

• Results on/off zolpidem were 

scored using the Sleep Matrix.

• For the insomnia group there 

were 11 females and 6 males 

in the group (see Table 2: 

Characteristics of the Sample).

• Twenty two normal controls 

with no history of medical, 

psychiatric, or medically related 

abnormalities were administered 

the SMI and ESS then scored 

using the Sleep Matrix (see 

Table 2: Characteristics of the 

Sample).

• The mean scores and standard 

deviations between the various 

groups and control group were assessed. Analyses were 

performed using independent t-tests and chi-square 

statistical significance was accepted at p<0.01.

• Scores from the SMI and ESS form the three groups 

were plotted into the Sleep Matrix (see Table 7).

Results

• Means with standard deviations of untreated primary 

insomnia were SMI 34 (5)(see Table 4) and ESS 7(4).

• Means with standard deviations on zolpidem were 

SMI 12(7)and ESS 5(3)(see Table 4).

• Means with standard deviations of normal controls 

were SMI 4(4) and ESS 5(3)(see Table 4).

• Independent t-tests comparing SMI score of normal 

controls with patients both on /off zolpidem were 

significant (p<0.01).

• Independent t-tests performed comparing SMI scores 

on/off zolpidem were significant (see Table 8).

• Zone plots into the matrix positioned untreated insomnia 

into the following regions: insomnia(14), sleepiness with 

sleep disruption(3).

• Zone plots for those on zolpidem were: normal sleep (7), 

nonsleepy with nonrestorative sleep(8), “grey zone”(1) 

and insomnia(1).

• Zone plots for normal controls were: normals(19), 

sleepy (1), and nonsleepy with nonrestorative sleep (2) 

(see Table 6 for all zone plots into the matrix).

• Group outliers for the expected regions based on the 

means were minimal.

Conclusions

• Zones of the 2-dimensional matrix quickly quantitate a 

patient’s sleep complaint (Table 3).

• The Sleep Matrix is a screening tool that can be used 

as a sleep vital sign characterizing severity of a sleep 

disorder, degree of sleep disruption, and residual 

daytime sleepiness.

• Our patients with idiopathic insomnia had normal 

ESS results.

• Research data using the Sleep Matrix have found a 

high sensitivity in discriminating untreated and treated 

primary insomnia patients from normal. 

• The Sleep Matrix can also be useful in the primary

care settings to determine diagnostic and treatment

options as well as decide upon need for referral to

a sleep clinic.
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Independent t-Test; Two-Sample 

SMI Score off SMI Score on 
zolpidem zolpidem

Mean 33.70 11.52

Variance 25.59 50.13

Observations 17 17

Pooled Variance 37.86

Hypothesized Mean 
Difference 0.05

Df 32

t Stat 10.48

P(T<=t) one-tail P<0.01

t Critical one-tail 1.69

P(T<=t) two-tail P<0.01

t Critical two-tail 2.03

Independent t-Test; Two-Sample 

SMI Score for SMI Score off 
Normal Controls zolpidem

Mean 4.18 33.70

Variance 12.34 25.59

Observations 22 17

Pooled Variance 18.07

Hypothesized Mean 
Difference 0.05

Df 37

t Stat -21.54

P(T<=t) one-tail P<0.01

t Critical one-tail 1.68

P(T<=t) two-tail P<0.01

t Critical two-tail 2.02

Table 8

SMI Score On/Off zolpidem

SMI Score for Normal Controls 

Compared with Score Off zolpidem
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Table 7

The Sleep Matrix Zone Plots 

For the Three Groups
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Table 6

Mean ESS Scores for Controls and 

Patients on zolpidem

Normal Normal On On Off Off

Control Control zolpidem zolpidem   zolpidem     zolpidem

SMI ESS SMI ESS SMI ESS

Valid cases 22 22 17 17 17 17

Mean 4.18 4.54 11.52 4.94 33.70 6.53

Standard 

Deviation 3.51 3.15 7.08 3.39 5.05 3.89

Minimum 0 1 0 0 24 1

Maximum 13 13 21 11 40 14

Range 13 12 21 11 16 13

Median 3 3 11 4 34 6
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Table 4

Descriptive Statistics for SMI 

and ESS Scores

Table 5

Mean SMI Score for the Various Groups

Table 1 
SleepMed Insomnia Index

This is a test to assess how you are feeling, in general, about your sleep. Answer the following questions

rating how you feel about your sleep using a 0-4 point scale- with “0” representing no problem with your

sleep and “4” representing a big problem with how you feel about the quality of your sleep.

0 = No Problem with My Sleep 3 = Moderately Severe Problem with My Sleep

1 = Slight Problem with My Sleep 4 = Big Problem with My Sleep Affecting All Parts of My Life

2 = Moderate Problem with My Sleep

Circle the answer that best describes your sleep.

No Problem            Big Problem

1. Overall, describe your satisfaction with your sleep? 0 1 2 3 4

2. How easy is it for you to fall asleep? 0 1 2 3 4

3. How worried are you that you won’t be able to get to sleep? 0 1 2 3 4

4. Are you easily awakened by sounds/noises in the night? 0 1 2 3 4

5. When you sleep in a strange place or a bed other than your
own, how much trouble do you have trying to fall asleep? 0 1 2 3 4

6. Is your sleep disturbed with frequent awakenings? 0 1 2 3 4

7. Can you fall back asleep if you awaken during the night? 0 1 2 3 4

8. Are you rested the next day after your night’s sleep? 0 1 2 3 4

9. Do you think you are getting enough hours of sleep 
each night? 0 1 2 3 4

10. How much does the quality of the sleep affect your
next day function (ie fatigue, mood, irritability)? 0 1 2 3 4

SLEEPMED INSOMNIA SCALE - TOTAL OF CIRCLED SCORES _______________Table 2

Characteristics of the Sample 

by Age and Sex

Category Male           Female      Age Range

Insomnia 7= 41% 10= 59% 31-63 female
36-51 male

Normal 

Controls 7= 32% 15=68% 23-48 female

24-47 male
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Table 3

The Sleep Matrix


