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The objective of this study was to develop and validate a scale to assess the diurnal impact of insomnia. The
Insomnia Diurnal Impact Scale (IDIS) comprises six items designed to evaluate the daytime effects of
insomnia. The psychometric properties of the original scale were analysed in a sample of 172 students, while
its ability to differentiate insomniacs and non-insomniacs (according to the International Classification of
Diseases (ICD)-10 criteria) was examined in a sample of 79 psychiatric patients and 82 individuals from the
community. The psychometric properties of the English version were then analysed in a sample of 44 English-
speaking participants. The results showed the internal consistency coefficient to be very good (0.86), with
test-retest reliability at 1 month being 0.79. A single factor explained almost 60% of the variance. Correlation
of the IDIS with other scales varied between moderate and high values. Sensitivity was 78% and specificity 57%
in the community sample, while the corresponding figures for the psychiatric population were 83% and 63%.
Cronbach's a coefficient for the English version reached a value of 0.93. These results indicate that the IDIS
shows adequate reliability and validity with both general and psychiatric populations, and also that it can
discriminate between the presence and absence of insomnia. The English version presents good preliminary
results regarding item-corrected total correlation and internal consistency. In conclusion, the IDIS appears to
be a useful tool in the primary care and mental health contexts for assessing insomnia-related diurnal
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dysfunction.
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1. Introduction

Insomnia is one of the most prevalent health problems in the
general population worldwide and can be defined as either a
symptom or a disorder. As a disorder it is characterised not only
by the symptoms of insomnia but also by difficulties in daily
functioning. According to DSM-IV-TR (American Psychiatric Associa-
tion, 2000) and the International Classification of Sleep Disorders
(ICSD-2) (American Academy of Sleep Medicine, 2005), a diagnosis of
insomnia is only made when poor-quality sleep is accompanied by a
deterioration in daytime functioning. Several authors (Morin, 1993;
Zammit et al., 1999; Alapin et al., 2000; Morin, 2000) report that
individuals with insomnia not only experience greater difficulty
sleeping during the night, but also perceive themselves to be less
capable during the day, particularly with respect to symptoms of
fatigue, sleepiness, concentration and irritability. In this context, many
authors have stated that those who suffer from insomnia present signs
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of psychological maladjustment, such as anxiety and depression,
during the day (Morin et al., 1993; Breslau et al., 1996; Zammit et al.,
1999, Alapin et al., 2000; American Psychiatric Association, 2000).

The current belief that diurnal factors play a key role in the
maintenance of sleep disorders has been corroborated by pro-
fessionals in the field, who argue that research into this disorder
should include the assessment of its diurnal impact on the patient.
Harvey (2002), in her cognitive model of insomnia, claims that diurnal
processes are as important as those which operate during the night.
Support for this view was provided by Ellis and colleagues (Ellis et al.,
2007), who found that individuals suffering from insomnia tended to
focus on the diurnal consequences of non-refreshing sleep.

The quality of sleep has been routinely measured using objective
tests such as polysomnographs and actigraphs, as well as more
subjective tests such as medical interviews, sleep diaries and
questionnaires. Questionnaires or scales enable a number of different
assessments to be made, for example, of sleep deterioration,
somnolence or the patient's attitude when going to bed. However,
the diurnal impact of insomnia has not traditionally been the main
objective of sleep professionals, and the majority of available scales
mainly evaluate the nocturnal particularities of the sleep disorder.
This is despite the fact that the greatest distress reported by sufferers
concerns the difficulty in performing throughout the day.
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Of all the standardised psychometric instruments developed to
assess insomnia, there are a limited number which do include
items addressing diurnal factors. For example, the Pittsburgh Sleep
Quality Index (PSQI; Buysse et al., 1989) has a subscale of daytime
dysfunction, the Leeds Sleep Evaluation Questionnaire (LSEQ; Parrott
and Hindmarch 1978) dedicates two items to the evaluation of diurnal
aspects such as sleepiness and the eight-item version of the Athens
Insomnia Scale (AIS-8; Soldatos et al., 2000) has three items about
diurnal impact. However, while these questionnaires do seek to address
factors other than nocturnal ones, they are not specific to the diurnal
problem and do not explore in depth the daytime impact of insomnia.

A few standardised tools have centred solely on the diurnal
consequences of insomnia but they are limited as they tend to measure
only one or two aspects of what individuals experience during the day.
For example, Hoddes and colleagues (Hoddes et al., 1973) developed
the Stanford Sleepiness Scale (SSS), which only evaluates the
subjective perception of daytime sleepiness, as does the Epworth
Sleepiness Scale (ESS; Johns, 1991), which assesses the perception of
sleepiness in adults. More recently, another group of researchers
investigated the consequences of insomnia in daily tasks and
constructed a new assessment instrument, the Flinders Fatigue Scale
(Gradisar et al., 2007). This scale, which evaluates daytime fatigue, goes
one step further in discriminating between sleepiness and fatigue.

In conclusion, the lack of suitable tools covering the different
aspects of the diurnal impact of insomnia, added to the growing
concern expressed by sleep professionals, reinforces the need to assess
this problem adequately so as to identify more specific intervention
strategies and assess their effectiveness in diurnal dysfunction. The
objective of the present study was therefore to develop a brief scale to
assess the diurnal impact of insomnia and to examine its reliability and
validity. To this end, the study was conducted in four consecutive
phases: description of the scale's development (phase 1), its psycho-
metric properties (phase 2), its diagnostic validity (phase 3) and the
development of an English version of the scale (phase 4).

2. Phase 1: Development of the Insomnia Diurnal Impact Scale
2.1. Item generation

Bearing in mind that the new scale has to measure the construct
‘diurnal impact of insomnia’, an extensive literature review of
standardised instruments, informal questionnaires and interviews,
focussing mainly on insomnia and its consequences, was first carried
out. The databases Pubmed, Medline, Psycinfo and New Abstracts and
Papersin Sleep (NAPS) were used to find articles related to the construct
of interest, the combined keywords being insomnia, insomnia conse-
quences, daytime impact, assessment and questionnaire. Question-
naires and interviews used in research or clinical practice in various
medical health centres were also compiled. The questionnaires checked
were the following: Insomnia Interview Schedule (Morin, 1993), Sleep
Impairment Index (Morin, 1993), Beliefs and Attitudes about Sleep Scale
(Morin, 1993), AIS-8 (Soldatos et al., 2000), Epworth Sleepiness Scale
(ESS; Johns 1991), Stanford Sleepiness Scale (SSS; Hoddes et al., 1973),
Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989), Leeds Sleep
Evaluation Questionnaire (LSEQ; Parrott and Hindmarch, 1978) and the
Flinders Fatigue Scale (Gradisar et al., 2007). Additional informal
material was also obtained from 10 medical health institutions in the
UK and Spain (i.e., Sleep Disorders Centre, St Thomas's Hospital, UMDS,
London; Guy's Hospital, London; The Institute of Psychiatry, London;
Hither Green Hospital, London; Department of Psychological Medicine,
Gartnavel Royal Hospital, Glasgow; St Bartholomew's Hospital, Kent;
Neurology Department, Hospital Ramén y Cajal, Madrid; Neurology
Department, Hospital Valle Hebrén, Barcelona; Sleep Clinic Dexeus,
Barcelona and Hospital de la Santa Creu, Vic.) Finally, the diagnostic
criteria of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV; American Psychiatric Association, 2000) and the Classification

of Mental and Behavioural Disorders (ICD-10; World Health Organiza-
tion, 1994) were also taken into account.

Based on all these sources of information, an initial screening of
items was carried out. Specifically, those items which referred solely
to the diurnal impact of insomnia were retained, while items that did
not specifically refer to any type of consequences of insomnia were
discarded.

2.2. Content validity

Initially, 15 items covering the different diurnal consequences of a
sleep problem were generated in question format. These were
subsequently presented to a panel of 11 judges; in this case, clinical
psychologists who frequently worked with insomnia problems. The
judges were asked to decide whether each item reflected the diurnal
impact of insomnia, and to indicate on a scale of 1-5 (where 1=very
little and 5=a lot) the capacity of the item to measure the impact of
insomnia. When there was no majority agreement among the judges
(setat>70%) regarding whether an item assessed diurnal consequences,
the item in question was discarded. A mean score was subsequently
taken for the remaining items. The next criterion applied was to discard
those items with a mean score below 4, which led to two further items
being eliminated. However, although the item “For the last month or
longer, I have generally felt sleepy throughout the day” obtained a score of
3.8, it was maintained because it measured a fundamental content of the
diurnal impact of insomnia: daytime sleepiness. By contrast, another
item which asked if the subject was taking medication was eliminated
despite its score being above 4, in this case because the judges
considered that it would be necessary to specify the type of medication
used were this item to be included. Based on the judges’ comments, the
items were then reformulated as statements rather than questions, and a
scoring system was established using a scale of 0-3, where 0= totally
disagree, 1 =disagree, 2 = agree and 3 = totally agree.

After this content validity analysis, a preliminary version of the
questionnaire was developed, based on 12 statements regarding the
daytime impact of insomnia.

2.3. Item-corrected total score correlation

The ability of the 12 items to differentiate between individuals with
low scores and those with high scores was assessed by computing the
correlation between each item score and the corrected total test score.
To this end, a pilot study was carried out with 72 participants drawn
from a sample of university students, psychiatric out-patients and a
community population with and without a complaint of insomnia. A
minimum threshold of 0.30 was stipulated and any items with lower
values were removed from the questionnaire. This led to a further six
items being eliminated, while the remaining six items constituted the
final version of the questionnaire, the IDIS (IDIS; see Appendix 1a).

3. Phase 2: Psychometric properties of the IDIS
3.1. Overview

The objective of this phase of the study was to explore the
psychometric properties of the IDIS in a sample of university students;
the aspects examined being its internal consistency, factor extraction,
item-corrected total correlation, temporal stability/test-retest reli-
ability and criterion-related validity.

3.2. Methods

3.2.1. Participants and procedure

A total of 172 students from the University of Barcelona (36 men
and 136 women) participated in the study. The overall mean age of
the sample was 20.75 years (S.D. = 3.99; range 1757), the means for
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men and women being 21.28 (S.D. = 2.49) and 20.62 (S.D. = 4.28),
respectively.

As the IDIS attempts to measure the diurnal impact of insomnia
and there is known to be a clear correlation between insomnia and
mood state, the presence of anxiety disorders and effects on the
general health of insomniacs, four other questionnaires (see sub-
section Instruments), in addition to the IDIS, were administered to the
sample in order to assess the criterion-related validity of the scale. All
these scales were administered to participants in the corresponding
lecture rooms. Participation was voluntary and students did not
receive any academic or monetary reward. Less than 3% of the
students refused to participate. After being informed of the anonymity
and confidentiality of data, individuals gave their informed consent to
participate in the study. A group of 32 students was then assessed
again 4 weeks later, employing a code which enabled the question-
naires to be paired without identifying the participants.

3.2.2. Instruments

The IDIS is a new scale designed to evaluate the diurnal con-
sequences of insomnia. It comprises six polytomous items with a
response format of 4 points, from 0 (total disagreement) to 3 (total
agreement). The total score therefore ranges between 0 and 18. The Beck
Depression Inventory (BDI; Beck et al, 1979) is a self-administered
questionnaire consisting of 21 items with four response options, and it
evaluates symptoms of depression in individuals. The Beck Anxiety
Inventory (BAI; Beck et al., 1985) also has 21 items with four response
options (from none to serious), and it assesses the severity of anxiety
symptoms. The General Health Questionnaire, 12-item version (GHQ-
12; Goldberg, 1972) is a self-administered questionnaire designed to
identify common mental disorders among medical patients and
community samples. Finally, the Athens Insomnia Scale (AIS; Soldatos
et al., 2000) is an eight-item self-administered questionnaire created to
assess sleep disturbance. It is based on the diagnostic criteria of ICD-10.

3.2.3. Data analysis

The internal consistency of the IDIS was evaluated by computing
Cronbach's « coefficient, with item-corrected total correlations
being obtained for each of the items. The dimensionality of the scale
was examined by means of a principal components analysis. The
temporal stability/test-retest reliability of the scale was evaluated
by correlating scores from the first administration of the scale with those
from the second, this being done using the Pearson correla-
tion coefficient. Finally, in order to explore the criterion-related validity
of the IDIS, scores from this scale were correlated with those obtained on
the other four questionnaires by calculating the Pearson correlation
coefficient. All analyses were performed using Statistical Package for
the Social Sciences (SPSS) v.15, with a significance level of = 0.05.

3.3. Results

Cronbach's « coefficient reached a value of 0.86, which indicates
good internal consistency (Kline, 2000). The analysis showed that the
removal of any item would reduce the « coefficient to 0.82.

Prior to conducting the factor extraction the Kaiser-Meyer-Olkin
(KMO) index was calculated and Bartlett's test of sphericity (BTS) was
applied. The KMO value of 0.846 and the significance of the BTS
(x*=415.168; P<0.001) supported a reduction of dimensionality. A
single factor was obtained with an eigen value of 3.531. This factor
explained 58.85% of the variance, with item loadings ranging from
0.719 to 0.806 for item 6 and 4, respectively.

As shown in Table 1, the item-corrected total correlations ranged
from 0.59 for item 6 (“For the last month or longer, I have found it
difficult to socialise due to feeling tired or sleepy”) to 0.70 for item 4
(“For the last month or longer, I have generally felt tired during the day”).
These correlations indicate that the items fit well with the other items
of the scale's only factor.

Table 1
Item-corrected total correlations and Cronbach's alpha in Spanish and English versions.

Item Correlation item- corrected total Alpha if item deleted
1 0.60/0.67 0.84/0.93

2 0.67/0.75 0.83/0.92

3 0.69/0.90 0.83/0.90

4 0.70/0.78 0.82/0.92

5 0.64/0.87 0.84/0.91

6 0.59/0.80 0.84/0.91

Alpha 0.86/0.93

Note: values of the English version are in italics.

The mean total score of the IDIS in the first administration was 6.38
(S.D. = 3.40), with a range of 0 to 15, while in the second it was 6.84
(S.D. = 3.82), with a range of 1-14. The correlation between the first
and second administrations was 0.79, which demonstrates adequate
temporal stability/test-retest reliability of the scale (above the
minimum threshold of 0.70 suggested by Kline (2000)).

Regarding criterion-related validity, the correlation coefficients
obtained were between moderate and high. More specifically, the
correlations for the total scores of the different scales ranged between
0.49 in the case of the BAI and 0.65 for the AIS-8. With regard to the
GHQ-12 and the BDI, values of 0.57 and 0.60, respectively, were
obtained. The higher correlation with the AIS is noteworthy, because
this scale is specifically designed to quantify sleep difficulties, thus
supporting the convergent validity of the IDIS.

3.4. Discussion

This phase of the study explored the main psychometric properties
of the Spanish version of the IDIS in terms of reliability estimates and
evidence of validity. The scale shows good internal consistency and a
single factor, termed ‘insomnia diurnal consequences’, explains almost
60% of the total variance observed. All the item loadings were high,
suggesting that the items are very good indicators of the construct.
Moreover, the instrument was found to have good item-total
correlation indices and an adequate temporal stability. The correla-
tions obtained with the AIS provide good support for the convergent
validity of the scale. Furthermore, the correlations with the other
scales provide additional support for a broad criterion-related validity,
as they show that constructs which theoretically should be related to
each other are indeed related. Taken together, these results provide
good evidence for the validity of the IDIS and its ability to measure the
intended construct in a sample of university students.

4. Phase 3: Discriminant validity and decision validity regarding
the screening accuracy of the IDIS

4.1. Overview

The objective of this phase of the study was to explore the
discriminant validity and decision validity regarding the screening
accuracy of the IDIS, that is, its ability to differentiate between groups
with and without insomnia, based on ICD-10 diagnostic criteria.

4.2. Methods

4.2.1. Participants and procedure

A total of 161 participants took part in this phase of the study: 82
from the community sample and 79 from the psychiatric population.
The former comprised 27 primary healthcare patients recruited through
general practitioners and 55 volunteers drawn from the social milieu of
the principal investigator. The psychiatric group was recruited from
among psychiatric outpatients attending routine visits at the Teknon
Medical Centre (Barcelona) and the Parc Tauli Hospital (Sabadell). These
79 participants were mainly patients who met criteria on Axis I
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(particularly anxiety, depression and adjustment disorders) or non-
clinical participants who met some Axis I criteria without fulfilling all
the diagnostic criteria for a specific disorder. The exclusion criteria were
cognitive impairment and inability to carry out written assignments.
All the above participants responded voluntarily to the IDIS and
informed consent was always obtained. Of the total population who were
initially invited to participate, less than 3% refused to do so. The presence
of insomnia was established according to the non-organic diagnostic
criteria of ICD-10. Table 2 shows sample characteristics regarding
diagnoses (presence of an insomnia diagnosis or not), age and gender.

4.2.2. Data analysis

For both the community sample and psychiatric out-patients, total
mean IDIS scores were compared between the groups with and without
insomnia by means of the t-test for independent samples and Cohen's d.
The sensitivity and specificity of the tool in terms of differentiating
individuals with and without insomnia were analysed by means of
receiver operating characteristic (ROC; Metz, 1978) curves.

4.3. Results

In the community sample, the mean IDIS score obtained by
individuals with insomnia was significantly higher than that of those
with no sleep problems (X = 7.76,S.D. = 3.73 vs.X = 4.43,S.D. = 3.53;
t(s0)=13.906, P<0.05; d =0.91). The same pattern was observed in the
group of psychiatric patients, where the mean score of those with
insomnia (X = 9.27, S.D. = 4.17) was higher than that of individuals
without this diagnosis (X = 4.37, S.D. = 3.39), this difference being
statistically significant (t(77)=4.648, P<0.05; d=1.23).

With regard to the decision validity of the IDIS in the community
sample, the area under the ROC curve (Fig. 1a) reached a value of
0.759 (P<0.05), while in the group of psychiatric patients (Fig. 1b) the
area defined by the ROC curve was 0.816 (P<0.05). Both values can be
regarded as good (Jaeschke et al., 2002).

The cut-off score in both samples was set at >5 out of a maximum
of 18. This yielded a sensitivity of 78% and a specificity of 57% in the
community sample, and values of 83% and 63%, respectively, in the
psychiatric group. The sensitivity and specificity values showed an
inverse variation with respect to one another, and the cut-off point
reflects a compromise between the two. Taking into account that the
IDIS is a screening test, the sensitivity values were given priority over
those for specificity.

4.4. Discussion

The IDIS is shown to be capable of distinguishing between
individuals with and without sleep problems concerning the diurnal
impact of this problem, this being the case in both the community and
psychiatric samples. Obviously, the relative utility of the sensitivity
and specificity values depends on how a given measurement tool is
used, which in the case of the IDIS will be as a screening tool. Although
the sensitivity result is acceptable it should be noted that the sample
size of the group employed in the ROC curve analysis is below the
recommended minimum (Metz, 1978), which means that the results
need to be corroborated with larger and other types of samples.

Table 2
Samples characteristics (diagnosis, age, gender).
Gender (%) Age

Sample n Males Females Mean (SD) Range
Community without insomnia 28 38.5 61.5 46.69 (15.67) 20-75
Community with insomnia 54 222 77.8 42.70 (14.51) 20-79
Psychiatric without insomnia 19 526 474 40.27 (8.36) 28-55
Psychiatric with insomnia 60 483 51.7 39.85(12.36) 19-72
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Fig. 1. ROC curve for the community sample (a) for the psychiatric sample (b).

5. Phase 4: The English version of the IDIS
5.1. Overview

The aim of this phase of the study was to develop an English
version of the IDIS and present preliminary results regarding its
psychometric properties.

5.2. Methods

5.2.1. Participants and procedure

To ensure equivalence between the original Spanish version and the
new English version, a back-translation procedure was used. Thus, the
Spanish scale was first translated into English, and this English version
was then translated back into Spanish, before finally comparing the two
Spanish versions (the original and the translated). This procedure was
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carried out by two English-language specialists (one native English
speaker and one native Spanish speaker), both with extensive
knowledge of the Spanish language. Each of them produced a separate
translation. When comparing the two Spanish versions no substantial
differences were found in the meaning of the items, and the proposed

English version of the scale was therefore accepted (see Appendix 1b).

The sample for this phase of the study was recruited from among
native English speakers or persons who had resided in English-
speaking countries for at least 1 year. They were asked to participate
voluntarily and to give their consent after being informed of the
purpose of the study. Only 2% of those asked refused to participate.
The scale was administered to 44 participants (21 men and 23
women) with a mean age of 43.26 years (S.D. = 11.20; range 26-67).

5.2.2. Data analysis

Internal consistency was assessed by means of Cronbach's «
coefficient, while the item-corrected total correlation for IDIS items
was based on the Pearson correlation between the item score and the
corrected test score.

Scores on the Spanish and English versions of the IDIS were
compared in the community sample for individuals with and without
insomnia, following the diagnostic criteria of ICD-10.

5.3. Results

Cronbach's « coefficient for the English version gave a value of
0.93, which is excellent according to the criteria of Kline (2000). The
analysis showed that eliminating any of the items would reduce the
alpha coefficient to 0.90. The item-corrected total correlation of the
items (see Table 1) varied between 0.67 for item 1 (“For the last month
or longerl have generally felt sleepy throughout the day”) and 0.90 for
item 3 (“For the last month or longer, I have found it difficult to
concentrate during the day”).

The overall mean IDIS score in the English sample was 5.66 (S.D. =
3.92), with a mean score of 4.85 (S.D. = 4.25) for the 20 individuals
without insomnia and a mean score of 6.33 (S.D. = 3.58) among the
24 individuals with insomnia.

When comparing the IDIS total scores of the Spanish (see phase 2)
and English versions for the community sample group without insomnia
(n=28 and n=20, respectively), the mean difference obtained was
0.42, which was not statistically significant (t4)=0.375; P=0.710).
Specifically, the Spanish version yielded a mean score of 4.43 (S.D. =
3.53) and the English version 4.85 (S.D. = 4.25). The same comparison
applied to individuals with insomnia (n=54 in the Spanish version
and n =24 in the English version) gave a mean difference of 1.43, which
was again not statistically significant (t76)=1.578; P=0.119). Specif-
ically, the mean score was 7.76 (S.D. = 3.73) for the Spanish version
and 6.33 (S.D. = 3.58) for the English version.

5.4. Discussion

This phase of the study involved developing the English version of
the IDIS and produced preliminary results regarding its psychometric
properties. It is important to note the high values obtained for
Cronbach's « coefficient and the item-corrected total correlations, as
these support both the internal consistency of the scale and the high
discriminative power of the items.

The comparison of IDIS scores obtained in the community sample
with and without insomnia provides the first evidence of equivalence
between the English and Spanish versions of the scale. Although the
sample of English-speaking subjects is small, this preliminary study
allows us to state that the English scale is likely to function in a very
similar way to the Spanish scale. Obviously, further studies with larger
sample sizes, which would enable an analysis of measurement
invariance, are needed to corroborate these findings.

6. General Discussion

This article has described the validation of a new tool, the IDIS,
using a large sample of individuals. The main psychometric properties
of the original Spanish version of the IDIS are presented in terms of
reliability estimates and evidence of validity, both of which proved to
be very satisfactory.

When applied to a sample of students the IDIS showed adequate
psychometric properties in terms of reliability and validity. First, the
internal consistency of the IDIS was found to be very satisfactory
(¢=0.86), not only in itself but also in comparison to other stan-
dardised scales for measuring the diurnal consequences of insomnia or
sleep difficulty. Indeed, the IDIS has an internal consistency similar to
that (between 0.86 and 0.91 in two separate samples) of the Flinders
Fatigue Scale (Gradisar et al., 2007), which measures daytime fatigue
associated with insomnia. Furthermore, the IDIS yields a Cronbach's «
coefficient similar to that reported (a=0.88) in the original reliability
study of the ESS (Johns, 1991) and higher than the alpha value obtained
in the study of reproducibility (0.78 and 0.82 in two different clinical
settings) for the same scale (Nguyen et al., 2006). The ESS assesses
daytime sleepiness, which is a diurnal symptom of insomnia. Regarding
measures of sleep difficulty, the Cronbach's « for the AIS-8 is 0.89, which
is again very similar to the result obtained here for the IDIS.

Moving on to the factor analysis, this revealed a single factor that
explained almost 60% of the total variance observed, thereby
demonstrating that the IDIS is a very compact scale, like other related
scales with good psychometric properties, that is, the Flinders Fatigue
Scale (Gradisar et al., 2007) and the AIS (Soldatos et al., 2000).

Third, the test-retest reliability of the IDIS was also very satisfactory,
with a correlation coefficient of 0.79. This indicates adequate temporal
stability for the scale and is similar to that reported for other
instruments. For instance, the test-retest reliability of the ESS in a
sample of medical students was similarly high (a¢=0.82) (Johns, 1992),
while that of the AIS-8 was even higher (cv= 0.89) (Soldatos et al., 2000).

Finally, the criterion-related validity of the IDIS was measured
against the BDI, the BAI, the GHQ-12 and the AIS-8. The correlations
obtained between the IDIS and the other scales indicate that
depression, anxiety and psychological/general well-being are all
concepts related to insomnia. These findings are consistent with the
literature (American Psychiatric Association, 2000; Riemann and
Voderholzer, 2003; Novak et al., 2004; Johna et al., 2005; Hamilton
et al,, 2007), which reports that these manifestations often appear
together, and they also corroborate the convergent validity of the IDIS
with respect to the BDI, the BAI, the GHQ-12 and the AIS-8, thereby
providing additional evidence of the scale's validity.

In conclusion, the results regarding the psychometric properties of
the IDIS confirm its suitability for measuring the diurnal consequences
of insomnia in a sample of students.

When applied to the community and psychiatric samples, the IDIS
was shown to be capable of discriminating individuals with and
without insomnia. The area under the ROC curve can be interpreted as
the average sensitivity of the test for all possible values of specificity,
and the results obtained for the IDIS are good according to the criteria
of Jaeschke et al. (2002). Specifically, the values obtained corre-
sponded to adequate indices of sensitivity and specificity in the
community sample (78% and 57%, respectively) and high ones in the
group of psychiatric patients (83% and 63%, respectively). The
sensitivity values support the decision validity of the instrument,
which is always a requirement for a screening tool such as the IDIS.
Although the specificity values are lower they would still support the
decision validity of the tool, as detected cases would then undergo a
detailed clinical analysis. Whenever a test is to be used for screening
purposes the cut-off point chosen must imply greater sensitivity, as
what is most important is to obtain as few false negatives as possible.
The cases thus identified would then be analysed in depth in order to
refine the diagnosis, thereby reducing the number of false positives
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and enabling the most suitable intervention to be chosen. The results
obtained here therefore demonstrate the usefulness of the scale for
both primary care and mental health contexts.

Regarding the English version of the scale, this has been developed
in order to facilitate cross-cultural comparisons and to provide a valid
scale for measuring the diurnal impact of insomnia in an English-
speaking population. The preliminary results indicate that the English
version has both good internal consistency (Cronbach's a coefficient of
0.93) and item discrimination indices. These results are promising and
suggest that the English and Spanish versions of the scale will function
in a similar way. Clearly, however, the small sample size used in
this phase of the study means that further research is now required
with larger samples in order to corroborate the comparative results
obtained.

7. Conclusions, limitations and future research

The problem of insomnia involves not only nocturnal processes but,
and perhaps more importantly, its effects on daily functioning. In this
regard, several studies have demonstrated the need to address daytime
factors in the progression and maintenance of this disorder. Indeed,
those who suffer from insomnia tend to focus on the diurnal
consequences of their sleep difficulty (Marchini et al., 1983; Moul et al.,
2002; Ellis et al., 2007), and some of the most commonly reported
symptoms are fatigue, sleepiness or difficulty in functioning adequately
during the day.

The rationale for the development of the IDIS was based on the
need to provide a screening tool to assess the daytime impact of sleep
disruption. The IDIS is a simple instrument that is easy to administer
and shorter than other widely used scales for evaluating aspects
related to insomnia. This makes it suitable both for epidemiology
studies and as an initial screening tool in clinical contexts. In addition
to these research and clinical applications it is, to the best of our
knowledge, the first scale in Spanish that specifically assesses the
daytime consequences of this sleep disorder. Concerning these prac-
tical applications of the IDIS, it can be argued that a better under-
standing of diurnal processes in individuals with a sleep complaint
provides an opportunity to address specific aspects of daytime
functioning. In addition, the scale provides a quantitative index that
can contribute to the design of specific interventions, thereby
optimising the treatment of the diurnal consequences of insomnia.

Although a number of positive outcomes from this preliminary study
of the IDIS have already been mentioned, certain limitations must also
be acknowledged. First, whilst all efforts were made to maintain
objectivity in developing this measuring tool, it is not possible to
eliminate the subjective interpretation of participants’ responses, since
the assessments are derived exclusively from self-report questionnaires.
Although subjective ratings are frequently used in sleep-related studies,
it would be interesting to compare these responses with those obtained
through objective measurement tools. Second, the sample is not
representative of our population because probabilistic sampling
methods were not used for the selection process. In addition, the
sample size in some of the analysed groups is rather small and this may
affect some of the results (i.e., ROC curves). Hence, there is a need to
accumulate additional evidence of this instrument's value with larger
samples. Regarding the English version of the scale, it has already been
stated that the results are very promising. However, further validity
studies with larger samples are nonetheless needed, particularly in the
English-speaking population with sleep complaints. Another important
direction in future research lies in directly determining whether the
IDIS, as an assessment tool, is sensitive to therapeutic intervention. Such
research would have the potential to reveal a therapeutic effect and,
hopefully, an improvement in the diurnal symptoms of individuals after
undergoing an insomnia intervention.

In conclusion, the IDIS is a brief and reliable measure that has
been validated in various samples, supporting its use to assess the

daytime consequences of insomnia. Furthermore, its ability to
discriminate individuals with and without insomnia makes it
suitable as a screening tool. The information it provides may also
contribute to the design of specific treatment interventions. The
specific factors assessed by the IDIS shed light on the daytime effects
of insomnia, and its good psychometric properties and simplicity
make it a valuable instrument for use in a large variety of clinical and
research settings.
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Appendix 1. Spanish (a) and English (b) versions of the Insomnia
Diurnal Impact Scale

a) Spanish version: Escala de Impacto Diurno del Insomnio

ENUNCIADOS Totalmente En De Totalmente
en desacuerdo desacuerdo acuerdo de acuerdo
1 Desde hace al menos un 0 1 2 3

mes, me siento
habitualmente
somnoliento durante el dia
2 Desde hace al menos un 0 1 2 3
mes, me siento
habitualmente irritado
3 Desde hace al menos un 0 1 2 3
mes, me cuesta
concentrarme durante el
dia
4 Desde hace al menos un 0 1 2 3
mes, me siento
habitualmente fatigado
durante el dia
5 Desde hace al menos un 0 1 2 3
mes, tengo dificultades
para efectuar mis
actividades cotidianas
6 Desde hace al menos un 0 1 2 3
mes, me cuesta
relacionarme por sentirme
somnoliento o fatigado

b) English version: Insomnia Diurnal Impact Scale

STATEMENTS Totally Disagree Agree  Totally
disagree agree
1 For the last month or 0 1 2 3
longer, I have generally felt
sleepy throughout the day
2 For the last month or 0 1 2 3
longer, I have generally
felt irritable
3 For the last month or 0 1 2 3

longer, I have found it
difficult to concentrate
during the day
4 For the last month or 0 1 2 3
longer, I have generally
felt tired during the day
5 For the last month or 0 1 2 3
longer, I have found it
difficult to carry out my
daily tasks
6 For the last month or 0 1 2 3
longer, I have found it
difficult to socialize due to
feeling tired or sleepy
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