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Background: Although insomnia is a prevalent complaint with significant consequences on quality of
life, health, and health care utilization, it often remains undiagnosed and untreated in primary care
settings. Brief, reliable, and valid instruments are needed to facilitate screening for insomnia in general
practice. This study examined psychometric indices of the Insomnia Severity Index (ISI) to identify individuals with clinically significant insomnia in primary care settings.
Methods: A sample of 410 patients recruited from 6 general medical clinics completed the ISI before
their appointment with a primary care physician. A subsample of 101 individuals also completed a
semistructured clinical interview by telephone to determine the presence or absence of an insomnia
disorder. Reliability and validity indices were computed, as was the discriminative capacity of each individual item. Convergence between ISI total score and the diagnosis derived from the interview was investigated. Receiver operator characteristic analyses were used to determine the optimal ISI cutoff score
that correctly identified individuals with an insomnia disorder.
Results: ISI internal consistency was excellent (Cronbach ␣ ⴝ 0.92), and each individual item
showed adequate discriminative capacity (r ⴝ 0.65– 0.84). The area under the receiver operator characteristic curve was 0.87 and suggested that a cutoff score of 14 was optimal (82.4% sensitivity, 82.1%
specificity, and 82.2% agreement) for detecting clinical insomnia. Agreement between the ISI cut score
and the diagnostic interview was moderate ( ⴝ 0.62).
Conclusions: These findings suggest that the ISI is a valid screening instrument for detecting insomnia among patients consulting in primary care settings. (J Am Board Fam Med 2013;26:701–710.)
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Insomnia is a highly prevalent condition, with
about one third of the adult population reporting
difﬁculties initiating or maintaining sleep and 10%
also reporting signiﬁcant daytime impairments.1–3
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When diagnostic criteria from the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV),4 are used, insomnia disorder affects 6%
of the general population.2 Prevalence estimates in
primary care are higher than in the general population, with rates varying between 10% and 40%
across studies.5–10 Strong associations have been
found between chronic insomnia and functional
impairment, psychological and medical conditions,
health-related quality of life, and health care utilization.5,11–15
Despite the high prevalence of insomnia and its
important morbidity, it still remains under-recognized and under-diagnosed.7,16,17 Accurate identiﬁcation of insomnia symptoms is crucial to foster
timely diagnosis and management and reduce morbidity. However, early screening of insomnia remains a challenge, particularly in primary care settings. Several barriers to assessment interfere with
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Methods
Recruitment and Procedure
The study protocol was approved by Laval University’s ethics committee. Participants were recruited
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from March to May 2011 in the waiting rooms of 6
primary health care clinics of the Québec metropolitan area. Participants were eligible if they were
18 years of age or older and were consulting a
general practitioner. Patients presenting at the registration counter were invited to participate in this
study, which was described as a survey about sleep,
health, and health care consultations. The majority
(81.52%) of the 579 patients who were approached
agreed to participate, signed the informed consent
form, and completed the study questionnaire, including the ISI. A research assistant was available
on site to answer questions as needed. Participants
who did not have enough time to complete the
questionnaire before their appointment had the
possibility to ﬁnish it at home and send it back by
mail using a prepaid envelope.
The 410 participants who completed the ISI also
were invited to complete a telephone interview
within the following month assessing their sleep
and psychological health. Of those, 135 participants agreed to complete the interview (32.93%).
The average time between completion of the ISI
and the interview was 15 days (standard deviation
[SD], 8.24). Twelve individuals withdrew their consent when contacted by the interviewer and 22
could not be reached within the time allowed. The
clinical interview was completed by 101 participants (Figure 1). The interviewers were blinded to
participants’ ISI scores. All interviewers (5 clinical
psychology graduate students and 1 research assistant with a BA in psychology) received training and
supervision in conducting the diagnostic interview
by an experienced clinical psychologist (PhD).

Participants
The 410 participants were adults (61.6% women;
mean age, 47.9 years [SD, 15.2 years]) attending a
primary care medical clinic. Table 1 presents the
main sociodemographic characteristics of the sample, as well as some clinical and health care usage
variables. The subsample that completed the clinical interview included 101 patients (65.3% women; mean age, 49.0 years [SD, 14.1 years]). These
participants were similar to those who did not complete the interview on most variables, except they
had more severe insomnia and a higher number of
annual consultations with their general practitioner.
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the recognition of insomnia.18 For example, few
patients report their sleep difﬁculties to their physician and many try passive strategies or self-medication before consulting a health professional.1,19
Furthermore, the impact of insomnia as a health
problem may be minimized by health professionals:
insomnia often is considered as secondary to another condition.20 Because general practitioners are
the health care professional most frequently consulted for a sleep problem,1,6 sleep difﬁculties
should be systematically investigated in patients
consulting in primary care.21 Thus, brief and psychometrically sound instruments are needed to facilitate the screening of insomnia in primary care.
Given the large volume of patients in primary
care, a multilevel, stepwise approach should guide
assessment of insomnia. A sensitive screening with
1 or 2 questions about sleep should be followed by
a more detailed clinical evaluation of probable cases
of insomnia. Brief questionnaires represent a useful
and cost-effective method for routine assessment in
comparison with more time-consuming methods of
sleep evaluation (eg, clinical interview, sleep diaries). A variety of patient-reported measures are
currently available for assessing subjective symptoms of sleep difﬁculties and their effect on diurnal
functioning.22,23 An optimal screening tool for insomnia in primary care should be reliable and valid
and produce minimal burden for patients (eg, time
to administer and score, low cost).
The Insomnia Severity Index (ISI)24 is a brief
instrument that assesses insomnia according to the
criteria from the DSM-IV4 and the International
Classiﬁcation of Sleep Disorders.25 It is used increasingly in clinical as well as research activities. Its
reliability, validity, and sensitivity to treatment response have been documented in the general population and with patients presenting primary insomnia and insomnia in cancer settings.26 –31
However, the ISI has not been validated speciﬁcally
in primary care. Therefore, this article examines
psychometric properties of the ISI in a sample of
primary care patients and investigates the optimal
cutoff score for identifying individuals with clinically signiﬁcant insomnia.

579 individuals invited to participate

472 (81.5%) individuals agreed to complete the ISI

62 questionnaires not
returned by mail

410 (86.9%) completed the ISI

135 (32.9%) agreed to
complete the Insomnia
Diagnostic Interview
12 declined
22 not reached within
the time allowed
(1 month)
101 (24.6%)
completed clinical
interviews

Measures

Insomnia Severity Index
The ISI24 is a 7-item self-report questionnaire assessing
the nature, severity, and impact of insomnia in the past
month. The speciﬁc items evaluate the severity of difﬁculties with sleep onset, sleep maintenance, and early
morning awakening; sleep dissatisfaction; interference of
sleep problems with daytime functioning; noticeability
of sleep difﬁculties by others; and distress caused by
sleep difﬁculties. A 5-point Likert scale (0 ⫽ none; 4 ⫽
very severe) is used to rate each item, with total scores
ranging from 0 to 28. A higher total score indicates
more severe sleep difﬁculties. Adequate psychometric
properties for both the English and French versions
have been reported in previous studies.27,28,30,31 The ISI
was completed by participants while they were in the
waiting room of the family physician’s ofﬁce. A corresponding version of the ISI was completed by the clinician during the telephone interview to assess convergent
validity between the 2 versions of the ISI.
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Insomnia Diagnostic Interview
The Insomnia Diagnostic Interview (IDI)24 is a
semistructured clinical interview assessing history
of sleep difﬁculties (type, duration, and frequency),
daytime consequences, and precipitating and maintaining factors (eg, medical condition, presence of a
sleep disorder other than insomnia, sleep medication). Diagnosis of an insomnia disorder was based
on a combination of criteria from the DSM-IV32
the International Classiﬁcation of Sleep Disorders,33
and the DSM-534: (1) the predominant complaint is
dissatisfaction with sleep quantity or quality; (2)
difﬁculty initiating sleep (sleep onset after ⱖ30
minutes), difﬁculty maintaining sleep (wake ⱖ30
minutes after sleep onset), early morning awakening with inability to return to sleep; (3) signiﬁcant
distress or impairment in daytime functioning (eg,
fatigue or low energy, daytime sleepiness, cognitive
impairments, mood disturbance); (4) sleep difﬁculties occur at least 3 nights per week; (4) sleep
difﬁculties occur for at least 1 month. The IDI was
administered during the telephone interview.

Mini International Neuropsychiatric Interview
The Mini International Neuropsychiatric Interview
(MINI)35,36 was used to identify selected psychiatric disorders that commonly occur comorbid with insomnia. It
is a structured interview assessing the presence of Axis I
disorders based on DSM-IV criteria. The MINI is designed to be administered by mental health clinicians
and has adequate sensitivity and speciﬁcity for all diagnoses, as well as good interrater and test-retest reliabilities.35,37 The French version has been validated36 and
used in a phone interview context in previous studies.38,39 In this study, the following disorders were assessed: mood disorder (major depressive episode, dysthymic disorder, hypomania or mania); anxiety disorder
(panic disorder, agoraphobia, social phobia, obsessivecompulsive disorder, posttraumatic disorder, and generalized anxiety disorder); substance abuse or dependence
(alcohol, drug); and psychotic disorders. The MINI was
administered during the clinical interview.
Interrater Reliability
Interrater reliability for insomnia and psychiatric diagnoses was examined with 25 randomly selected interviews (IDI and MINI). Clinical interviews were audiorecorded by the ﬁrst interviewer and submitted to a
second blind interviewer for independent diagnosis.
Discrepancies were resolved by case discussion with a
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Figure 1. Recruitment and final sample. ISI, Insomnia
Severity Index.

Participants Who
Completed Only
the Questionnaire
(n ⫽ 309)

Participants Who Completed
the Questionnaire and the
Clinical Interview
(n ⫽ 101)

Total Sample
(N ⫽ 410)

47.55 (15.5)
184 (59.5)

49.01 (14.1)
66 (65.3)

47.91 (15.2)
250 (61.6)

193 (62.5)
62 (20.1)
33 (10.7)
14 (4.5)

56 (55.4)
21 (20.8)
16 (15.8)
4 (4.0)

249 (60.7)
83 (20.2)
49 (12.0)
18 (4.4)

165 (53.4)
24 (7.8)
18 (5.8)
3 (1.0)
63 (20.4)
24 (7.8)

52 (51.5)
8 (7.9)
5 (5.0)
3 (3.0)
26 (25.7)
3 (3.0)

217 (52.9)
32 (7.8)
23 (5.6)
6 (1.5)
89 (21.7)
27 (6.6)

157 (50.8)
7 (2.3)
23 (7.4)
9 (2.9)
15 (4.9)

50 (49.5)
1 (1.0)
6 (5.9)
4 (4.0)
3 (3.0)

207 (50.5)
8 (2.0)
29 (7.1)
13 (3.2)
18 (4.4)

11 (3.6)
122 (39.5)
75 (24.3)
87 (28.2)
7.34 (6.05)

3 (3.0)
28 (27.7)
31 (30.7)
34 (33.7)
11.15 (6.76)

14 (3.4)
150 (36.6)
106 (25.9)
121 (29.5)
8.27 (6.44)

14 (4.5)
61 (19.7)
217 (70.2)
3.74 (5.30)

9 (8.9)
22 (21.8)
78 (77.2)
5.51 (9.83)

23 (5.6)
83 (20.2)
295 (72.0)
4.17 (6.72)

Mean age, years (SD)
Female sex
Marital status
Married
Single
Separated or divorced
Widowed
Occupation
Full-time work
Part-time work
Unemployed
Unpaid work
Retired
Student
Work schedule
Day
Evening
Day and evening
Night
Rotating shift work
Education level completed
Elementary school or less
High school
Junior college
University
Insomnia Severity Index mean total
score (SD)
Use prescribed medication for sleep
Self-reported psychiatric disorder
Self-reported medical disorder
Mean yearly medical consultations
(SD)

Statistics

P Value

t ⫽ 0.82
2 ⫽ 0.81
2 ⫽ 2.39

.411
.369

2 ⫽ 6.06

.416

2 ⫽ 1.57

.815

2 ⫽ 4.96

.175

t ⫽ 5.33

.000

2 ⫽ 2.76
2 ⫽ 1.96
2 ⫽ 1.85
t ⫽ 2.25

.097
.658
.174
.025

.496

Data are n (%) unless otherwise indicated.
SD, standard deviation.

third independent interviewer to arrive at a consensus.
Agreement between interviewers for the diagnosis of
insomnia disorder was excellent (24 of 25 [96%];  ⫽
0.90; P ⬍ .001). The Cohen’s  for the presence of any
psychiatric disorder was 0.72 (0.71 for mood disorders,
0.88 for anxiety disorders, and 0.65 for substance abuse
or dependence).
Data Analyses
Data were analyzed using SPSS version 12.0 (IBM,
Chicago, IL), with a 2-tailed test (P ⬍ .05). Reliability was investigated using the standard Cronbach ␣ coefﬁcient and item-total correlations for
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internal consistency. The ISI performance in identifying insomnia cases was examined with receiver
operating characteristics (ROC) analyses 40,41 using
the subsample that completed the clinical interview
(n ⫽ 101). The ability of the ISI to discriminate
between cases and noncases is indicated by the area
under the curve (AUC; score ranging from 0 to 1),
where an AUC of 0.50 indicates a discriminative
power similar to random assignment. Guidelines
proposed by Swets42 were used to interpret the
value of the AUC (0.50 to 0.70 ⫽ small; 0.70 to
0.90 ⫽ moderate; ⬎0.90 ⫽ high discriminative
power). Convergence between ISI total score and
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Table 1. Descriptive Characteristics of Study Participants

Mean age, years (SD)
Female sex
Uses prescribed medication for sleep
Psychiatric disorder*
Major depressive episode
Generalized anxiety disorder
Agoraphobia
Social phobia
Alcohol dependence
Substance abuse
Posttraumatic stress disorder
Obsessive-compulsive disorder
Panic disorder
Dysthymic disorder
Medical disorder
Condition interfering with sleep

Diagnosis of Insomnia
Disorder (n ⫽ 34)

No Diagnosis of Insomnia
Disorder (n ⫽ 67)

47.69 (11.0)
25 (73.5)
5 (14.7)
20 (58.8)
12 (35.3)
8 (23.4)
6 (17.7)
5 (14.7)
3 (8.8)
2 (5.9)
2 (5.9)
2 (5.9)
2 (5.9)
1 (2.9)
16 (47.1)
10 (29.4)

49.66 (15.5)
41 (61.2)
4 (6.0)
10 (14.9)
3 (4.5)
4 (6.0)
1 (1.5)
1 (1.5)
0 (0)
2 (3.0)
2 (3.0)
0 (0)
2 (3.0)
0 (0)
42 (62.7)
10 (14.9)

Statistics

P Value

t ⫽ ⫺0.65
2 ⫽ 1.52
2 ⫽ 2.12
2 ⫽ 20.82

.521
.218
.145
.000

2 ⫽ 1.83

.176

Data are n (%) unless otherwise indicated.
*The total percentage exceeds 100% because some participants have more than one diagnosis.
SD, standard deviation.

the diagnosis derived from the interview (presence
or absence of insomnia disorder) was investigated.
An index of diagnostic precision was estimated by
computing sensitivity (true positive rate), speciﬁcity
(true negative rate), and the percentage of correctly
classiﬁed cases for all possible ISI scores. For each
cutoff score, positive predictive value (proportion
of participants correctly diagnosed as insomnia
cases) and negative predictive value (proportion of
participants correctly identiﬁed as noncases) was
calculated. The optimal ISI cutoff score correctly
identifying individuals with an insomnia disorder
was determined as the score that maximized sensitivity and speciﬁcity. Last, correlations between the
ISI completed by the participant and by the clinician were calculated for each item and for the total
score to assess convergent validity.

Results
The mean ISI total score for the entire sample was 8.27
(SD, 6.44), indicating mild or subthreshold insomnia
overall. The mean ISI score for the 101 participants who
completed the clinical interview was 11.15 (SD, 6.76),
also indicating subthreshold insomnia. On the basis of
the clinical interview, 34 participants (33.66%) met diagnostic criteria for an insomnia disorder. Table 2 presents demographic and clinical characteristics of partici-
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pants with and without an insomnia disorder. There was
no signiﬁcant difference between those 2 groups in age
(t95 ⫽ ⫺0.65; P ⫽ .521) and sex (2(1) ⫽ 1.52; P ⫽ .218).
However, there was a higher proportion of participants
with an insomnia disorder who also presented with a
psychiatric diagnosis (n ⫽ 20; 58.8%) according to the
MINI relative to participants without an insomnia disorder (2(1) ⫽ 20.82; P ⬍ .001). The most frequent
diagnoses were major depression and generalized anxiety disorder. Participants with insomnia were not more
likely to present with a medical condition than those
without insomnia (2(1) ⫽ 1.83; P ⫽ .176). Nonetheless,
10 participants with an insomnia disorder reported having a condition that signiﬁcantly interfered with their
sleep (eg, chronic pain, diabetes, menopause).
Reliability and Item Response Pattern
The ISI demonstrated high internal consistency
(Cronbach ␣ ⫽ 0.92). Item-total correlations ranged
from 0.65 to 0.84 (mean, 0.75), indicating that all
items contribute to the ISI total score. Items showing
the highest item-total correlations (r ⫽ 0.83– 0.84)
were those targeting dissatisfaction, interference, and
preoccupation about sleep difﬁculties, whereas items
about insomnia symptoms, such as difﬁculty falling
asleep and early morning awakenings, showed the
lowest correlations (r ⫽ 0.65– 0.66).
Validation of the Insomnia Severity Index
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Table 2. Characteristics of Participants With and Without Diagnosis of an Insomnia Disorder

Items of the ISI
1.
2.
3.
4.
5.

Difﬁculties falling asleep
Difﬁculties staying asleep
Early morning awakenings
Sleep dissatisfaction
Interference of sleep
problems with daytime
functioning
6. Noticeability of sleep
difﬁculties by others
7. Preoccupation and distress
caused by sleep difﬁculties

0

1

2

3

4

45.1
35.6
36.9
17.4
34.6

25.0
24.6
22.6
33.8
24.9

16.4
22.7
18.4
19.4
24.6

11.3
16.3
18.7
24.3
12.9

2.2
0.7
3.4
5.2
2.9

45.8

23.8

21.6

7.6

1.2

47.7

25.2

19.3

7.2

0.7

*For items 1 to 3, 0 ⫽ no problem, 1 ⫽ mild, 2 ⫽ moderate,
3 ⫽ severe, and 4 ⫽ very severe. For item 4, 0 ⫽ very satisﬁed,
1 ⫽ satisﬁed, 2 ⫽ neutral, 3 ⫽ dissatisﬁed, and 4 ⫽ very dissatisﬁed. For items 5 to 7, 0 ⫽ not at all, 1 ⫽ a little, 2 ⫽ somewhat, 3 ⫽ much, 4 ⫽ very much.
ISI, Insomnia Severity Index.

Table 3 displays the percentage of individuals
endorsing each item according to the different response choices. Choice 4 (severe symptoms or impact) was used infrequently for all items, whereas
choices 0 (no symptoms) and 1 (mild severity or
impact) were used frequently. In general, all items
showed excellent discriminative capacity, and the
response choices of each item were positively and
strongly related to the total score.
Screening Ability
Convergence between ISI total score and the diagnosis derived from the interview was moderate ( ⫽
0.62). ROC analysis produced an AUC of 0.87
(95% CI, 0.80 – 0.94), suggesting excellent screening ability of the ISI. Figure 2 shows the ROC
curve, illustrating the ISI sensitivity as a function of
the false positive rate (or 1-speciﬁcity). Indices of
sensitivity, speciﬁcity, predictive positive value, and
negative predictive value obtained for all possible
ISI total scores are summarized in Table 4. Findings revealed that a cutoff score of 14 provided the
best overall balance of sensitivity and speciﬁcity in
this sample of primary care medical patients. The
percentage of correctly classiﬁed participants was
82.2% (sensitivity, 82.4%; speciﬁcity, 82.1% of individuals without insomnia disorder). Furthermore,
the positive predictive value was 70.0% (probability
of having an insomnia disorder when the total score
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Figure 2. Receiver operator characteristics curve
showing the probability of predicting a diagnosis of an
insomnia disorder using various Insomnia Severity
Index total scores.
1,0

0,8

Sensitivity

Item Response Choice*

is greater than or equal to the cutoff score of 14),
and the negative predictive value was 90.2% (probability of not having an insomnia disorder when the
total score is ⬍14).
With a cutoff score of 14, the false-positive rate
(ie, overdiagnosis) was 17.9%. Twelve participants
had a total score higher than the cutoff score of 14
on the ISI while not meeting diagnosis criteria for
an insomnia disorder based on the clinical interview. Their ISI total score ranged between 15 and
22, indicating moderate to severe insomnia. The
clinical interview indicated that 8 of these participants (66.67%) were not dissatisﬁed with their
sleep and 4 (33.33%) had no distress or diurnal
consequences associated with sleep difﬁculties. One
third of these participants met criteria for ⱖ1 psychiatric disorder on the MINI, and a quarter had a
medical condition that signiﬁcantly interfered with
their sleep. Finally, 3 participants reported another
sleep disorder diagnosis (apnea, sleep-related bruxism, restless leg syndrome). The false-negative rate
(ie, underdiagnosis) was 17.6%. Of the 34 participants who met diagnosis criteria of an insomnia
disorder based on the clinical interview, 6 had a
score on the ISI below the cutoff of 14. Their ISI
total score ranged between 8 and 13, indicating
subthreshold insomnia.

0,6

0,4

Area under curve
= .87

0,2

0,0
0,0

0,2

0,4

0,6

0,8

1,0

Specificity
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Table 3. Percentage of the Total Sample Who
Endorsed Each Item Response (n ⴝ 410)

Score

Sensitivity

Speciﬁcity

FPR (n ⫽ 67)

FNR (n ⫽ 34)

Correctly Classiﬁed (n ⫽ 101)

PPV

NPV

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
23
26

100
100
100
100
100
100
100
100
97.1
97.1
94.1
91.2
85.3
82.4 (28/34)
76.5
64.7
52.9
41.2
35.3
26.5
17.6
5.9
0.0

10.4
16.4
19.4
22.4
29.9
35.8
41.8
52.2
61.2
64.2
68.7
73.1
76.1
82.1 (55)
82.1
83.6
86.6
91.0
92.5
94.0
97.0
100
100

89.6 (60)
83.6 (56)
80.6 (54)
77.6 (52)
70.2 (47)
64.2 (43)
58.2 (39)
47.8 (32)
38.8 (26)
35.8 (24)
31.3 (21)
26.9% (18)
23.9 (16)
17.9 (12)
17.9 (12)
16.4 (11)
13.4 (9)
9.0 (6)
7.5 (5)
6.0 (4)
3.0 (2)
0.0 (0)
0.0 (0)

0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)
0.0 (0)
2.9 (1)
2.9 (1)
5.9 (2)
8.8 (3)
14.7 (5)
17.6 (6)
23.5 (8)
35.3 (12)
47.1 (16)
58.8 (20)
64.7 (22)
73.5 (25)
82.4 (28)
94.1 (32)
100 (34)

40.6 (41)
44.6 (45)
46.5 (47)
48.5 (49)
53.5 (54)
57.4 (58)
61.4 (62)
68.3 (69)
73.3 (74)
75.3 (76)
77.2 (78)
79.2 (80)
79.2 (80)
82.2 (83)
80.2 (81)
77.2 (78)
75.3 (76)
74.3 (75)
73.3 (74)
71.3 (72)
70.3 (71)
68.3 (69)
66.3 (67)

36.2 (34/94)
37.8 (34/90)
38.6 (34/88)
39.5 (34/86)
42.0 (34/81)
44.2 (34/77)
46.6 (34/73)
51.5 (34/66)
55.9 (33/59)
57.9 (33/57)
60.4 (32/53)
63.3 (31/49)
64.4 (29/45)
70.0 (28/40)
68.4 (26/38)
66.7 (22/33)
66.7 (18/27)
70.0 (14/20)
70.6 (12/17)
69.2 (9/13)
75.0 (6/8)
100 (2/2)
—

100 (7/7)
100 (11/11)
100 (13/13)
100 (15/15)
100 (20/20)
100 (24/24)
100 (28/28)
100 (35/35)
97.6 (41/42)
97.7 (43/44)
95.8 (46/48)
94.2 (49/52)
91.1 (51/56)
90.2 (55/61)
87.3 (55/63)
82.4 (56/68)
78.4 (58/74)
75.3 (61/81)
73.8 (62/84)
71.6 (63/68)
69.9 (65/93)
67.7 (67/99)
66.3 (67)

Data are %, % (n), or % (n/N).
FNR, false negative rate; FPR, false positive rate; NPV, negative predictive value; PPV, positive predictive value.

A cutoff of 8 allowed the identiﬁcation of all
individuals with a diagnosis of insomnia disorder
(sensitivity, 100%), but it was associated with a low
speciﬁcity of 52.2%. The percentage of correctly
classiﬁed participants was lower than with a cutoff
of 14 (68.3%). The positive predictive value was
51.5% and the negative predictive value was
90.2%. With a cutoff of 8, the false-positive rate
was 47.8%, 32 individuals without insomnia based
on the interview were classiﬁed as insomnia cases
based on their ISI score.
Convergent Validity
Moderate to large correlation coefﬁcients were obtained between scores on the ISI completed by the
participants and the corresponding items of the
version completed by the clinicians. The strongest
correlation was on the item concerning preoccupation about sleep difﬁculties (r ⫽ 0.73), whereas the
item about noticeability of sleep difﬁculties had the
lowest correlation between the 2 versions (r ⫽
0.27).

doi: 10.3122/jabfm.2013.06.130064

Discussion
The objectives of this study were to examine the
psychometric properties of the ISI in primary care
and to investigate the optimal cutoff score for identifying individuals with an insomnia disorder. The
results provide additional evidence about the psychometric properties of the ISI and suggest that it
could be a useful screening instrument for primary
care settings.
The internal consistency was excellent and comparable to reliability coefﬁcients obtained with
community and clinical samples,27 as well as in
cancer patients.31 All ISI items showed high correlations with the total score and excellent discriminative capacity. As suggested previously, sleep-onset
insomnia and early morning awakening symptoms
did not contribute as much to insomnia severity as
items related to difﬁculty staying asleep, dissatisfaction, and perceived impact and worry about insomnia.27
The present ﬁndings suggest that the ISI is a
useful instrument for identifying insomnia in pri-
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ment not warranted) and the underdiagnosis of
insomnia (ie, costs of untreated insomnia).
Some limitations affect the interpretation of
these ﬁndings. Participants completing the clinical
interview were not randomly selected from the total sample, suggesting that they may present some
characteristics that limit the generalizability of the
ﬁndings to the entire primary care population. Participants who completed the clinical interview had
more severe insomnia compared with those who
completed the ISI only, but their mean total ISI
score was in the same range (subthreshold insomnia). In addition, some important psychometric
properties were not assessed in this study. Convergent and concurrent validities with other sleep
measures should be investigated in primary care.
Given the number of measures available using patient-report to assess insomnia, it would be particularly interesting to compare the capacity of the ISI
to identify insomnia disorder with other instruments, for example the Athens Insomnia Scale43
and the Insomnia Symptom Questionnaire.44 As
Moul et al22 pointed out in their review, selection
of the best questionnaire for clinical practice involves careful consideration of its screening capacity in the speciﬁc population served. Moreover,
sensitivity to treatment response was not assessed
in the present study, warranting additional research
to quantify the minimally important changes on the
ISI to detect a clinically important reduction of
insomnia symptoms in primary care. This would be
useful for enhancing measurement-based patient
care in primary care settings.

Conclusion
This study showed that the ISI is a reliable and
valid instrument to identify patients with clinically
signiﬁcant insomnia in primary care. This measure
could assist investigators in estimating the prevalence of insomnia in primary care and could be used
by health professionals as a screening tool for insomnia disorder. The low burden of the ISI and its
good balance between sensitivity and speciﬁcity are
important aspects that could promote its use in
primary care, as a ﬁrst step to identify patients
requiring a more detailed evaluation of their sleep
difﬁculties. Further studies examining the ease of
implementation of the ISI and its acceptability to
health professionals would be interesting.
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mary care. The ROC analysis revealed that the ISI
has a moderate to high discriminative power.42 Using a cutoff score of 14 on the ISI provided the
overall best balance of sensitivity (82.2%) and speciﬁcity (82.4%) in this sample of primary care patients. This cutoff score was similar to the cutoff of
15 (sensitivity, 51.3%; speciﬁcity, 90.7%) obtained
in cancer patients,31 although there was a signiﬁcant discrepancy between sensitivity and speciﬁcity
in that study. This cutoff score was higher that the
cut point of 10 in a population-based sample (sensitivity, 86.1%; speciﬁcity, 87.7%) and 11 in a clinical sample (sensitivity, 97.2%; speciﬁcity, 100%)
previously reported.27 The use of stringent criteria
and a structured clinical interview to evaluate insomnia in this study may explain this difference
with the cutoff score obtained previously in a community sample, which was derived from a single
yes/no question assessing the participants’ perception of having or not having a sleep problem. Furthermore, the sample enrolled in the present study
was more heterogeneous than the clinical trial sample studied by Morin et al.27 Thus, cutoff scores
should be interpreted according to the speciﬁc population.
The results showed that with a cutoff score of 14
on the ISI, the majority (82.2%) of participants
were correctly classiﬁed with regard to insomnia
status. From a clinical point of view, even if misdiagnosis was not common (17.8%), it can have important implications. Participants who were incorrectly diagnosed with an insomnia disorder based
on their ISI score actually presented with sleep
disorders other than insomnia, psychiatric disorders, and/or medical conditions. Even if these cases
are not insomnia per se, their screening with the ISI
could prompt a more detailed evaluation to make
an accurate diagnosis and plan the most appropriate
therapy. On the other hand, insomnia disorders
undetected by the ISI (false-negative rate of 17.6%)
raise some concern, given the morbidity associated
with untreated chronic insomnia (eg, functional
impairment, psychological and medical conditions).11,13–15 These cases would be identiﬁed with a
lower cutoff score, but the speciﬁcity of the instrument would be negatively affected. In the context of
primary care, a measure that is both speciﬁc and
sensitive is warranted, given the burden associated
with the overdiagnosis of insomnia (eg, unnecessary diagnostic investigation or initiation of a treat-

15.
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