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a b s t r a c t
Objective: To assess the daytime consequences in outpatients suffering from different insomnia symptoms in primary care practice.
Methods: An international cross-sectional survey was conducted in 5293 outpatients complaining of
sleep disturbances in primary care practice. A sleep questionnaire addressing daytime consequences,
insomnia symptoms, socio-demographic characteristics, and other sleep variables was administered by
647 physicians in 10 countries.
Results: Overall, 20–33% of subjects reported ‘‘severe” daytime impairments associated with sleep disturbances. Approximately 45% of patients complaining of sleep disturbances in primary care practice suffered from a combination of insomnia symptoms. Patients suffering from all insomnia symptoms
reported the most severe daytime functioning impairments compared with patients suffering from initiation or maintenance insomnia only. Conversely, the majority of patients suffering from non-restorative
sleep reported little daytime functioning impairments compared to the patients suffering from other
combinations of insomnia symptoms. The strongest risk factor associated with ‘‘severe” daytime functioning impairments was sleep quality perception.
Conclusions: Primary insomnia disturbs subjective daytime functioning. A report of combined insomnia
symptoms reﬂected the most damaging insomnia subtype and had a negative impact on a wide range
of daytime functioning consequences.
Ó 2010 Elsevier B.V. All rights reserved.

1. Introduction
Insomnia is the most frequent sleep complaint associated with
negative daytime consequences.1 Despite the high prevalence of
insomnia symptoms related to severe daytime impairments, only
a few epidemiological studies have addressed the relative occurrence of lifestyle impairments in different domains of daytime consequences. Zammit et al.2 reported that people with insomnia
reported signiﬁcantly worse occupational functioning compared
to people without insomnia. In cognitive spheres, laboratory studies generally found no deﬁcit on psychomotor tasks among insomniacs. This may be explained by a capacity in insomniacs to sustain
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adequate performance for a short experimental situation.3,4 However, cognitive deﬁcits may be revealed in occupational life situations that require more extended periods of performance. In
emotional domains, it is well-known that depression symptoms
could produce insomnia5, insomnia symptoms could be a precursor of depression,6 and thus these two problems could impair daytime functioning. To our knowledge, there has been no survey that
simultaneously measured occupational, cognitive, and emotional
domains of subjective daytime functioning related to sleep disturbances across different geographical and cultural regions.
Although several studies have explored daytime repercussions
of insomnia (e.g., sleepiness, irritability, or depressive mood)6–14,
the daytime consequences resulting from different types of insomnia symptoms — difﬁculty initiating sleep (DIS), difﬁculty maintaining sleep (DMS)15,16, early morning awakenings (EMA), and
non-restorative sleep (NRS) — or from a combination of insomnia
symptoms17,18, were relatively unexplored in most epidemiologi-
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cal studies on insomnia. Most previous studies evaluating daytime
consequences in patients with insomnia treated samples as a
homogeneous rather than heterogeneous group. People suffering
from subjective complaints of insomnia may differ by the nature
of their complaint (initiation vs. maintenance). To our knowledge,
there is no study that assessed ‘‘severe” daytime consequences into
separated subgroups of insomnia symptoms.
Several well-identiﬁed risk factors for insomnia have been reported. Gender is the best characterised demographic risk factor,
with an increased prevalence in women.19 In addition, comorbid
sleep disorders such as a sleep-related breathing disorder20, restless legs syndrome21, and working night or rotating shifts22 also
represent risk factors for insomnia. However, it is generally recognized that several potential socio-demographic characteristics,
sleep variables, and insomnia symptoms fail to clearly predict severe daytime functioning consequences.
There were two objectives of the present study. The ﬁrst aim
was to compare the daytime consequences between different subgroups of patients complaining of various insomnia symptoms. The
second aim was to identify factors associated with the occurrence
of ‘‘severe” daytime consequences related to sleep disturbances.
We hypothesized that patients complaining of DMS will have a
more severe negative impact on daytime consequences compared
with patients suffering from DIS. Finally, we expected that the
occurrence of severe negative impact of daytime consequences
may be explained mainly by insomnia symptoms.

2.3. Selection of the patients
All subjects consulting their physician during two consecutive
working days of the ﬁrst week following the survey initiation in
the centre (or after the investigator’s meeting) completed an anonymous ‘‘patient log form,” except for Greece, Portugal, Sweden and
Switzerland, due to local procedures. In these last countries, the
name of participants was known by GPs but was treated anonymously before being included in the international analysis. The
inclusion eligibility criteria for participating at the survey were as
follows: (a) 18 years of age or older; (b) presence of a sleep disorder
according to a spontaneous complaint or upon a question from the
physician; and (c) no previous history of treatment with a sleep promoting agent (e.g., benzodiazepin receptor agonist, tranquillizer,
anxiolytic, antihistamine and melatonine agonist) or an antidepressant within the 4 weeks preceeding the completion of the
questionnaire. The physician had to obtain written informed consent of each subject before continuing any further investigations.
2.4. Measurements
2.4.1. Patient Log Forms
Data collected on the Patient Log Forms included sex, age, presence of sleep disorders, treatment for sleep disorders, and inclusion
in the sleep survey. Insomnia was deﬁned according to the DSM-IV
deﬁnition. In addition, the deﬁnition of the American Academy of
Sleep Medicine (AASM) Working Group was used for exploratory
purposes (Edinger, 2004).

2. Methods
2.1. Design
The present study reports the results of an international crosssectional survey conducted between September 2005 and September 2006 in outpatients suffering from sleep disturbances consulting in primary care ofﬁces across 10 countries. The present paper is
the second of a series of publications. The general objective was to
address speciﬁc aspects of daytime consequences in function as
various insomnia symptoms. Methodological issues and frequency
of sleep disturbances have already been presented in a previous
article, to which readers should refer for further details.
The usual care management of the patient was not modiﬁed by
the completion of the survey. Approvals were obtained in accordance with local regulations for each country for speciﬁc data protection laws. A written informed consent, translated into the local
language, was obtained from each patient prior the interview and
the completion of the questionnaire.

2.4.2. Sleep questionnaire
Nine domains of daytime consequences associated with sleep difﬁculties were assessed using the following questions: ‘‘Do your sleep
problems have a negative impact on (1) your daily activities?” (2)
your work activities? (3) your relationships with other persons? (4)
your leisure activities? (5) your memory capability? (6) your concentration capability? (7) your mood during the day, making you feel
tense? (8) your mood during the day, making you feel irritable? (9)
your mood during the day, making you feel depressed? Each question
was assessed on a 6-point Likert scale (0 = no, 5 = very high). Intensity of each daytime consequence was categorized as follows: no or
mild if the answer was rated ‘‘0” or ‘‘1”; moderate if the answer
was rated ‘‘2” or ‘‘3”; severe if the answer was rated ‘‘4” or ‘‘5.” The
sleep questionnaire measured the four insomnia symptoms deﬁned
as difﬁculty initiating sleep (DIS), difﬁculty maintaining sleep
(DMS), early morning awakening (EMA), and having non-restorative
sleep (NRS) at least 2–3 times a week for at least 1 month.
2.5. Comorbidities

2.2. Physicians
A total of 647 physicians and 10 countries (Finland, Sweden,
Switzerland, Greece, Portugal, Morocco, Mexico, Jordan, Lebanon,
and Philippines) participated in the survey. Physicians were mainly
general practitioners (GP), specialists in family medicine or internists. A participating centre had to be ofﬁce-based unless this
was inconsistent with the local Health Care System organization.
The participation of the physicians to ﬁll out the survey was based
on their agreement of the protocol and on their previous collaboration with Sanoﬁ-Aventis Sponsor.
Guidelines have been nationally provided to select a representative sample of GPs based on the statistics of each country regarding age, sex ratio, urban vs. rural practice. These guidelines have
been applied for 10 countries. The recruitment of each GP for the
study has been built to be as representative as possible of typical
patients’ GP ﬁles across the countries.

The questionnaire included several items allowing us to describe psychiatric comorbidities and other sleep disorders.
Psychiatric comorbidities were assessed both by patients’ feelings and by the physician willing to treat.
– Patients had to rate between 0, ‘‘No,” up to 5, ‘‘very high,” the
following items: Q7, ‘‘Do your sleep problems have a negative
impact during the day making you feel tense?”; Q9, ‘‘Do your
sleep problems have a negative impact on your mood during
the day, making you feel depressed?” Based on these items,
we supposed that subjects answering ‘‘high or very high” to
these questions could be considered anxious (Q7) or depressed
(Q9), respectively.
– Physicians had also to give their feeling on how they are willing
to treat the patients. Patients treated by anxiolytics were considered anxious and patients treated by anti-depressants were
considered depressive.
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2.5.1. Other sleep disorders
Patients were interviewed with the following: (Q1) ‘‘Have you
ever been told that you suffer from snoring loudly, sleep apnea,
restless legs syndrome (RLS)?” The international criteria for RLS
were also written in the questionnaire for a better diagnosis.
2.6. Potential risk factors
Putative factors associated with the occurrence of ‘‘severe” daytime consequences were also assessed by the sleep questionnaire.
Each categorical factor was dichotomized and coded to represent risk
as (1) compared to a reference category (0). Among the socio-demographic variables, 11 potential variables were considered: [1] sex of
the patient, coded as (1) for female and (0) for male; [2] age (quantitative variable); [3] presence of obesity deﬁned as >30 kg/m2; [4] living with other people; [5] having an unemployed/retired status; [6]
being a shift worker; [7] living in rural region; [8] living in a noisy
environment; [9] being a morning type; [10] having a drivers license;
and [11] country (Switzerland was the reference country). Among the
sleep characteristics, 17 potential variables were considered: (1)
presence of DIS, (2) presence of DSM, (3) presence of EMA, (4) presence of NRS, (5) frequency of sleep disturbances (>3 nights per week),
(6) history of sleep disturbances (P1 month), (7) wake-up rested/
unrested (six points scale where 0 = completely rested, 5 = completely unrested, 4–5 vs. 0–3), (8) sleep satisfaction (six points scale
where 0 = completely satisfactory, 5 = completely unsatisfactory, 4–
5 vs. 0–3), (9) sleep quality (six points scale where 0 = excellent,
5 = dreadful, 4–5 vs. 0–3), (10) sleep duration sufﬁciency (four points
scale where 0 = very sufﬁcient, 3 = very insufﬁcient, 3 vs. 0–2), (11)
perceived time in bed (quantitative variable), (12) number of perceived sleeping hours (quantitative variable), (13) snoring loudly,
(14) sleep apnea, (15) restless legs syndrome, (16) taking herbal preparation, and (17) drinking alcohol to promote sleep.
2.7. Data management and statistical analyses
Data collection and validation procedures and data quality control ensured the quality of the study database. Collected data were
analysed in a single independent statistical centre. The analysis
was made according to a pre-deﬁned statistical plan using SAS
software Version 9-1. Analyses were performed on the entire population sample covering 10 countries.
Chi-square tests were used to compare the differences between
insomnia subgroups on daytime consequence intensity (e.g., absent
or mild, moderate, severe). For each domain of daytime consequences, multiple logistic regression was performed to compute
odds ratios in order to identify the factors associated the most with
the occurrence of a ‘‘severe” intensity, rated 4 or 5 (high or very high
negative impact), compared to ‘‘not severe,” rated 0–3 (no to moderate negative impact). Decision criteria were Wald Chi-square
tested and stepping was stopped when there were no further candidate variables that entered the model at the 5% signiﬁcance level.
All statistical analyses were performed at the 5% signiﬁcance level.
3. Results
3.1. Sample characteristics
The sleep survey was completed by a total of 5544 subjects. Of
these, 5515 were entered in the database (informed consent was
not available for 28 subjects and one subject had completed the
inclusion criteria section). Out of the 5515 subject reports included
in the database, 222 contained either major deviations or missing
data and were excluded from the analyses. Hence, 5293 subjects
were included in the analyses. The participation rate was 95.5%.
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The percentages of patients included in the analyses for the different countries were as follows (number, relative contributions):
Mexico (n = 1378, 26.0%), Morocco (n = 1120, 21.2%), Finland
(n = 536, 10.1%), Portugal (n = 525, 9.9%), Philippines (n = 496,
9.4%), Greece (n = 387, 7.3%), Switzerland (n = 328, 6.2%), Sweden
(n = 293, 5.5%), Lebanon (n = 176, 3.3%), and Jordan (n = 54, 1.0%).
The sample of patients who completed the sleep questionnaire
(n = 5293) was predominantly female (63.9%) with a mean age of
47.9 ± 15.3 years. The socio-demographic characteristics and the
most relevant demographic differences between countries have
been noted elsewhere [unpublished observations].
The subjects were supposed to be representative of the usual GP
ﬁle. Compared to the non-insomniacs, insomniacs were older
(45 years old vs. 35 years old; P < 0.001) and the sex ratio was predominantly female (65% of the insomniacs vs. 60% of the noninsomniacs; P < 0.001).
3.2. Frequency of severe daytime consequences
Overall, 20–33% of subjects reported a ‘‘severe” negative daytime consequence associated with the sleep disturbance. The mean
intensity scores ranged from 2.2 to 2.6 on the 6-point categorical
scales. Impact on mood, making the subject either tense or irritable, were considered as severe by more subjects compared to the
other daytime consequences, e.g., feeling tense: 32.6% (2.7 ± 1.4),
feeling irritable: 31.8% (2.6 ± 1.4), on concentration: 27.8%
(2.5 ± 1.4), on daily activities: 27.6% (2.6 ± 1.3), on memory capability: 26.3% (2.4 ± 1.5), feeling depressed: 26.1% (2.2 ± 1.6), on
working activities: 22.3% (2.4 ± 1.4), on leisure activities: 21.6%
(2.2 ± 1.5), and on relationships: 20.4% (2.2 ± 1.4).
3.3. Insomnia and daytime consequences
The frequency of sleep disorders other than insomnia was estimated at 32.6%. The subgroups of patients suffering from various
combinations of insomnia symptoms are shown in Fig. 1. Five separate combinations of symptoms were taken into account to compare the impact on ‘‘severe” daytime impairments: (1) a subgroup
suffering from the most frequent combination of insomnia symptoms (45.2%) comprising these three insomnia symptoms combined (DIS + DMS + EMA) with or without (±) reporting NRS, (2) a
subgroup suffering from DIS (±NRS) represented by 8.5% of the patients, (3) a subgroup suffering from DMS (±NRS) comprising 6.3%
of the patients, (4) a subgroup suffering from EMA (±NRS) comprising 2.5% of patients, and (5) a subgroup suffering from NRS only reported by 1.4% of the patients. For all daytime consequences, there
was a statistically signiﬁcant difference (P < 0.0001) between subgroups of subjects with sleep disturbances (Table 1). The higher
percentage of severe daytime consequences was found in the subgroup reporting all insomnia symptoms combined (DIS + DMS + EMA ± NRS). Conversely, a higher percentage of no/mild daytime
consequences were found in the subgroup of subjects presenting
only NRS compared to the other subgroups of insomnia symptoms
(except for concentration).
We try to make the analyses comparing the differences between
each complaint independently of their combinations. However, as
it could be viewed in the ﬁgure, the number of subjects in each
insomnia subgroup is too low to allow enough statistical power
for the comparison. This is why we decided to group insomnia
symptoms (DIS, DMS, and EMA) with NRS.
3.4. Factors associated with ‘‘severe” daytime consequences related to
sleep disturbances
The results of multiple logistic regressions are expressed in Table 2 which includes for each daytime consequence the seven most
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Fig. 1. Prevalence of subjects suffering from different associations of insomnia symptoms. DIS: difﬁculty initiating sleep, DMS: difﬁculty maintaining sleep, EMA: early
morning awakenings, and NRS: non-restorative sleep. The darker color of each histogram bar does not include the NRS symptom, whereas the lighter color includes NRS.
1 = DIS (dark yellow), DIS + NRS (light yellow); 2 = DMS (dark green), DMS + NRS (light green); 3 = EMA (dark orange), EMA + NRS (light orange); 4 = NRS (dark purple);
5 = DIS + DMS + EMA (dark blue), DIS + DMS + EMA + NRS (light blue); 6 = DMS + EMA (dark grey), DMS + EMA + NRS (light grey); 7 = DIS + DMS (dark turquoise),
DIS + DMS + NRS (light turquoise); 8 = DIS + EMA (dark violet), DIS + EMA + NRS (light violet). (For interpretation of the references in colour in this ﬁgure legend, the
reader is referred to the web version of this article.)

Table 1
Daytime consequences intensity between different subgroups of subjects complaining with various insomnia symptoms.
Negative impact on

DIS +/

NRS

DMS +/

NRS

EMA +/

NRS

NRS

DIS + DMS + EMA +/

NRS

Total

Daily activities

N
No/mild
Moderate
Severe
P-value

450
132 (29.33%)
235 (52.22%)
83 (18.44%)

334
96 (28.74%)
181 (54.19%)
57 (17.07%)

133
45 (33.83%)
72 (54.14%)
16 (12.03%)

75
38 (50.67%)
26 (34.67%)
11 (14.67%)

2392
356 (14.88%)
1195 (49.96%)
841 (35.16%)

3384
667 (19.71%)
1709 (50.50%)
1008 (29.79%)
P < 0.0001

Work activities (if worker)

N
No/mild
Moderate
Severe
P-value

316
98 (31.01%)
163 (51.58%)
55 (17.41%)

236
83 (35.17%)
124 (52.54%)
29 (12.29%)

98
39 (39.80%)
47 (47.96%)
12 (12.24%)

63
33 (52.38%)
23 (36.51%)
7 (11.11%)

1385
274 (19.78%)
716 (51.70%)
395 (28.52%)

2098
527 (25.12%)
1073 (51.14%)
498 (23.74%)
P < 0.0001

Relationships

N
No/mild
Moderate
Severe
P-value

450
171 (38.00%)
218 (48.44%)
61 (13.56%)

334
147 (44.01%)
152 (45.51%)
35 (10.48%)

133
64 (48.12%)
53 (39.85%)
16 (12.03%)

75
43 (57.33%)
26 (34.67%)
6 (8.00%)

2392
562 (23.49%)
1212 (50.67%)
618 (25.84%)

3384
987 (29.17%)
1661 (49.08%)
736 (21.75%)
P < 0.0001

Leisure activities

N
No/mild
Moderate
Severe
P-value

450
184 (40.89%)
203 (45.11%)
63 (14.00%)

334
160 (47.90%)
135 (40.42%)
39 (11.68%)

133
70 (52.63%)
51 (38.35%)
12 (9.02%)

75
41 (54.67%)
31 (41.33%)
3 (4.00%)

2392
650 (27.17%)
1096 (45.82%)
646 (27.01%)

3384
1105 (32.65%)
1516 (44.80%)
763 (22.55%)
P < 0.0001

Memory capability

N
No/mild
Moderate
Severe
P-value

450
174 (38.67%)
197 (43.78%)
79 (17.56%)

334
150 (44.91%)
129 (38.62%)
55 (16.47%)

133
59 (44.36%)
55 (41.35%)
19 (14.29%)

75
37 (49.33%)
29 (38.67%)
9 (12.00%)

2392
475 (19.86%)
1131 (47.28%)
786 (32.86%)

3384
895 (26.45%)
1541 (45.54%)
948 (28.01%)
P < 0.0001

Concentration

N
No/mild
Moderate
Severe
P-value

450
154 (34.22%)
210 (46.67%)
86 (19.11%)

334
132 (39.52%)
147 (44.01%)
55 (16.47%)

133
55 (41.35%)
56 (42.11%)
22 (16.54%)

75
28 (37.33%)
34 (45.33%)
13 (17.33%)

2392
427 (17.85%)
1141 (47.70%)
824 (34.45%)

3384
796 (23.52%)
1588 (46.93%)
1000 (29.55%)
P < 0.0001

Feel tense

N
No/mild
Moderate
Severe
P-value

450
142 (31.56%)
209 (46.44%)
99 (22.00%)

334
114 (34.13%)
149 (44.61%)
71 (21.26%)

133
56 (42.11%)
54 (40.60%)
23 (17.29%)

75
33 (44.00%)
31 (41.33%)
11 (14.67%)

2392
344 (14.38%)
1064 (44.48%)
984 (41.14%)

3384
689 (20.36%)
1507 (44.53%)
1188 (35.11%)
P < 0.0001

DIS: difﬁculty initiating sleep; DMS: difﬁculty maintaining sleep. EMA: early morning awakening; NRS: non-restorative sleep.

signiﬁcant factors associated with severe daytime consequences.
Surprisingly, the insomnia symptoms (DIS, DMS or NRS) did not

appear to have a signiﬁcant impact after regression. Conversely,
subjective assessments such as ‘‘waking unrested, poor sleep
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quality, sleep duration insufﬁciency or sleep dissatisfaction” were
signiﬁcantly associated with severe daytime consequences. EMA
had also a modest but signiﬁcant impact.
Among socio-demographic characteristics, different geographic
localisations were found to inﬂuence the risk of suffering from severe daytime consequences related to sleep disturbances. For
example, patients living in Philippines reported more ‘‘severe” daytime consequences related to sleep disturbance in their daily activities, memory capability, concentration, and feeling depressed,
whereas patients living in Portugal, Mexico, Morocco, Finland,
and Sweden were less likely to have ‘‘severe” impairments on daytime consequences related to sleep disturbances compared to
Switzerland, the reference country. In addition, having an older
age was associated with a reduced risk of suffering from ‘‘severe”
impairment in several domains, such as relationships, leisure activities, and mood disturbances (feeling tense and irritable). Moreover, being employed was found to be a protective factor of not
presenting ‘‘severe” impact on daytime cognitive spheres (memory
capability and concentration) and mood disturbances (feeling depressed). Finally, living in a noisy environment was signiﬁcantly
associated with severe daytime consequences in work activities.
3.5. Psychiatric comorbidities and other sleep disorders (sleep apnea
and RLS)
According to the patients, 79% rated ‘‘high/very high” on feeling
tense and 64% rated ‘‘high/very high” on ‘‘feeling depressed” during
the daytime. According to medical prescriptions, 22.7% of insomniacs were treated by anxiolytics and 22% by anti-depressants.
When subjects were interviewed about diagnosed sleep disorders 10% of insomniacs said they had been diagnosed with sleep
apnea and 20% with RLS. Table 3 reported univariate explicative
variables, reported by odds ratio (OR), which may explain daytime
consequences in relation to psychiatric items and self-reported
sleep disorders. Feeling tense or depressed had a major impact
on daytime consequences, particularly on relationships
(OR = 10.0 [7.2–14.0] for feeling tense and 7.2 [5.8–8.9] for feeling
depressed) but also on cognitive functioning (memory and concentration), leisure and work activities. Doctors willing to treat by
anti-depressants or by anxiolytics was signiﬁcantly linked to daytime impairment, but less strongly, with an impact on work activities OR = 3.5 [2.8–4.5] and on relationships: OR = 2.7 [2.2–3.3].
However, self-reported sleep apnea and RLS had a modest impact
on daytime consequences.
Table 4 presents the results of multivariate analyses exploring
the factors associated the most with severe negative impact on
daytime consequences when daytime consequences for «feeling
tense» are moderate or severe (Table 4a) and when daytime consequences for «feeling depressed» are moderate or severe (Table 4b).
Sleep duration insufﬁciency was non-signiﬁcant for all analyses.
The analyses found that whatever the comorbidity (sleep apnea
or restless legs) or condition deduced from the questionnaire (feeling tense or feeling depressed), the factors most strongly associated with daytime consequences were also subjective sleep selfassessments, such as poor sleep quality and sleep dissatisfaction.
4. Discussion
This is the ﬁrst international study attempting to measure
simultaneously subjective daytime consequences in many domains among different insomniac subgroups with a wide range
of potential explicative variables. First, the incidence of insomnia
is highly prevalent in primary care patients around the world
(32.6%). This incidence corroborates a general consensus suggested
by population-based studies that 30% of adults from different

1003

countries reported one or more of the symptoms of insomnia: difﬁculty initiating sleep, difﬁculty maintaining sleep, waking up too
early, and/or non-restorative sleep.23
The subgroup of patients suffering from the all symptoms group
had the greatest associations with daytime functional impairments. In addition, the results showed that the subjects presenting
only non-restorative sleep have little daytime consequences compared to the other insomnia subgroups of symptoms. Non-restorative sleep (NRS) is the most recent insomnia symptom
incorporated in the DSM-IV.24 Indeed, the presence of NRS as an
insomnia symptom should be discussed here with caution because
it could be related to a deliberate self-inﬂicted sleep deprivation,
especially during work hours, that could explain the least negative
impact on daytime consequences compared to other subgroups.
As demonstrated in Table 2, all domains of ‘‘severe” daytime
consequences were highly and signiﬁcantly associated with sleep
quality perception (waking-up unrested, poor sleep quality, sleep
duration insufﬁciency, and sleep dissatisfaction). Different hypotheses were proposed here to explain these associations. A series of
studies have supported the hyperarousal theory that chronic physiological arousal might impair both sleep and daytime functioning.25 Surprisingly, most studies found that insomniacs were not
sleepier during the day compared to non-insomniacs measured
by multiple sleep latency test (MSLT).4,26 However, sleep disturbances may produce fatigue and/or mood disturbances sufﬁcient
to interfere with general daytime functioning. Another possibility
might be that insomnia complaints result from a misperception
of both sleep needs and daytime functioning level. It was well-documented that patients with insomnia are more concerned about
their sleep impairments compared with non-insomniacs.27,28 It
has been suggested that insomniacs subjectively overestimate
their daytime deﬁcits.1
Among all insomnia symptoms, reporting EMA revealed to be
signiﬁcantly associated with severe daytime functioning impairments. Other insomnia symptoms, such as DIS, DMS, and NRS were
not associated with severe daytime functioning impairments. It
could be explained that these insomnia symptoms were highly correlated with important subjective questions (e.g., feeling unrested,
poor sleep quality). The frequency of sleep disturbances (>3 nights
per week) were signiﬁcantly associated with two major domains of
daytime functioning impairments, such as daily and work activities, which corroborates the utilization of this frequency criteria
in the DSM-IV deﬁnition.
Among socio-demographic characteristics, gender was not an
important risk factor of having severe daytime impairments after
taking into account many potential factors. The risk of suffering
from insomnia for a woman is approximately 1.5–2-fold higher
than that of a man11,30 but this suggests that women did not report
more subjective daytime consequences compared to men. The
present study reported a variability of severe daytime consequences related to sleep disturbances between countries. People
living in the Philippines reported more subjective daytime consequences, whereas other countries such as Mexico, Portugal, Morocco, Finland, and Sweden reported less severe daytime impairments
compared to Switzerland. Cultural differences associated with severe daytime consequences related to sleep disturbances were
not well studied. Alattar et al. found that Latinos were less likely
than Whites to report impairments during daily activities.31 Increases in age decreased the risk of suffering from severe impairments in leisure activities, relationships, and irritability. This
result could be explained by retirement among older patients,
and therefore it suggests they have more time for leisure times
and relationships that could reduce their irritability. Having a job
decreased the risk of suffering from severe daytime impairments
in concentration, memory capability and depression, important
spheres related to performance at work. Indeed, Léger et al.32

4
Ph: 1.8 [1.3–2.6]
Pt: 0.5 [0.4–0.8]
6
Mx: 0.5
[0.3–0.8]
6
Pt: 0.7
[0.5–1.0]
3
Mx: 0.6 [0.4–0.8]
Pt: 0.3 [0.2–0.5]
Ma: 0.5 [0.4–0.7]
6
Ph: 1.7
[1.2–2.4]
7
Ph: 1.9
[1.3–2.7]
5
Mx: 0.6 [0.5–0.9]
Pt: 0.6 [0.4–0.8]
Ma: 0.6 [0.4–0.8]
Se: 0.6 [0.4–0.8]
Fi: 0.6 [0.4–0.9]
4
Mx: 0.7
[0.5–1.0]
4
Ph: 2.1
[1.4–2.9]
6
1.4
[1.2–1.7]
5
1.7
[1.3–2.1]

7
1.3
[1.1–1.6]

4
1.4
[1.2–1.6]
6
1.4
[1.2–1.7]
7
1.2
[1.1–1.5]
5
1.4
[1.1–1.6]
3
1.4
[1.2–1.6]

5
1.7
[1.3–1.7]
6
1.4
[1.2–1.7]

3
2.0
[1.6–2.4]
4
2.0
[1.5–2.6]
7
1.5
[1.2–1.8]
7
1.5
[1.2–1.8]
5
1.7
[1.4–2.0]
1
2.6
[1.8–3.7]
7
1.4
[1.2–1.7]

6
1.5
[1.2–1.8]
7
1.5
[1.2–1.8]

5
2.2
[1.6–2.9]
3
2.1
[1.6–2.6]
5
1.5
[1.3–1.8]
4
2.2
[1.6–2.9]
3
2.3
[1.7–3.1]
6
1.6
[1.3–1.9]
4
1.8
[1.4–2.3]

3
2.1
[1.6–2.7]
3
2.6
[2.0–3.5]

2
2.6
[2.0–3.3]
2
2.1
[1.6–2.7]
2
2.6
[2.0–3.3]
2
2.5
[1.9–3.2]

2
1.6
[1.3–1.9]
2
1.6
[1.3–1.9]
1
3.1
[2.4–4.0]

1
2.6
[2.0–3.4]
2
2.2
[1.7–2.8]

1
3.0
[2.4–3.9]
1
2.6
[1.9–3.7]
1
2.7
[2.1–3.5]
1
2.5
[1.9–3.1]

Daily activities
Rank
OR [95% CI]
Work activities

2
2.2
[1.7–2.9]
1
2.7
[2.1–3.4]

Feel irritable

7
0.99
[0.98–0.99]

6
0.99
[0.98–0.99]

5
0.7
[0.6–0.8]

4
0.8
[0.7–0.9]
4
0.7
[0.6–0.8]

Employment
(full time)

7
1.5
[1.2–1.9]

Noisy
environment

In this table are presented the seven most signiﬁcant factors associated after multiple regressions with severe daytime consequences of insomnia. The ranks (from 1 to 7) are expressed at the top of each square.
OR signiﬁes odd ratio. 95% CI: 95% conﬁdence interval. EMA: ‘‘wake up to early in the morning”. Country: Ph: Philippines; Ma: Morocco; Mx: Mexico; Pt: Portugal; Se: Sweden; Fi: Finland; and the reference category was
Switzerland.
Severe daytime consequences = very high or high negative impact (scores 4 or 5) vs. no to moderate negative impact (scores 0–3). Explicative variables were dichotomized as followed; the reference category being the absence of
the symptom: wake-up unrested: unrested (score 5) vs. rested (scores 0–3).
Poor sleep quality: dreadful (score 5) vs. excellent (scores 0–3) except for work activities and memory capability (scores 4 or 5 vs. 0–3). Sleep dissatisfaction: dissatisﬁed (scores 4 or 5) vs. satisﬁed (scores 0–3) except for
concentration (score 5 vs. scores 0–2), sleep duration insufﬁciency: insufﬁcient (score 3) vs. sufﬁcient (scores 0–2) except for memory capability, feeling tense, feeling irritable and feeling depressed (score 3 vs. scores 0 or 1).
EMA: yes vs. no. Employment: unemployed vs. employed for memory capability and full time employed vs. unemployed for concentration. Frequency sleep disturbances: >3 nights vs. 63 nights per week.
Age: increase of 1 year. Ranks mean that this variable has been ranked from the most to the least signiﬁcant.

Feel depressed

Feel tense

Concentration

1
2.3
[1.8–2.9]
3
2.2
[1.6–2.9]
2
2.5
[2.0–3.3]

Memory capability

3
0.98
[0.98–0.99]
5
0.99
[0.98–0.99]

Age

1004

Leisure activities

Relationships

Country

P3 Nights
per week

EMA insomnia
symptom

Sleep
dissatisfaction

Sleep duration
insufﬁciency

Poor sleep
quality

Wake-up
unrested

Daytime consequences

Variables

Table 2
Factors associated the most with severe negative impact on daytime consequences related to sleep disturbances (seventh factors).
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27.5
[18.7–40.5]
11.1
[8.2–14.9]

*

5.4
[4.6–6.4]
7.3
[5.7–9.4]
7.2
[5.8–8.9]
6.4
[5.2–7.8]
6.8
[5.6–8.1]
6.4
[5.3–7.6]
8.1
[6.9–9.6]
8.1
[6.8–9.6]

1.5
[1.2–1.8]
1.3
[1.0–1.7]
1.5
[1.2–1.8]
1.3
[1.0–1.6]
1.5
[1.2–1.8]
1.3
[1.1–1.6]
1.2
[1.0–1.5]
1.2
[1.0–1.5]
1.2
[0.98–1.5]

1.3
[1.1–1.5]
1.1
[0.9–1.4]
1.3
[1.1–1.5]
1.4
[1.2–1.6]
1.4
[1.2–1.6]
1.3
[1.1–1.5]
1.3
[1.2–1.5]
1.2
[1.1–1.4]
1.4
[1.2–1.6]

Yes/no

Yes/no

Moderate
severe/absent
mild

Moderate
severe/absent
mild

6.3
[5.0–7.9]
6.6
[4.8–9.2]
10.0
[7.2–14.0]
7.7
[5.7–10.2]
8.3
[6.3–10.7]
8.5
[6.6–11.0]

Restless legs syndrome

Sleep apnea

Feel depressed

Feeling tense

Explicative variables

OR signiﬁes odd ratio. 95% CI: 95% conﬁdence interval.
Reference category: no anxiolytic and no anti-depressant.

Feel depressed

Feel irritable

Feeling tense

Concentration

Memory capability

Leisure activities

Relationships

Work activities (if worker)

Daily activities

Daytime consequences OR [95% CI]

1.5
[1.3–1.7]
1.4
[1.1–1.8]
1.3
[1.1–1.5]
1.1
[0.9–1.3]
1.2
[0.99–1.4]
1.1
[0.97–1.3]
1.4
[1.2–1.7]
1.5
[1.3–1.7]
1.3
[1.1–1.5]

Only anxiolytic

Prescription of*

Table 3
Psychiatric items, self-reported sleep disorders and daytime consequences: explicative variables (unidimensional results expressed by odds ratio).

2.0
[1.6–2.4]
2.3
[1.8–3.0]
1.8
[1.5–2.3]
2.0
[1.6–2.4]
2.0
[1.6–2.4]
2.1
[1.8–2.6]
2.4
[2.0–2.9]
2.4
[2.0–2.9]
4.7
[3.8–5.7]

Only anti-depressant

2.7
[2.2–3.3]
3.5
[2.8–4.5]
2.7
[2.2–3.3]
2.4
[2.0–3.0]
2.6
[2.2–3.2]
2.8
[2.3–3.4]
3.0
[2.5–3.7]
3.1
[2.6–3.8]
4.9
[4.0–5.9]

Both anxiolytic and anti-depressant
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1.6
[1.4–2.0]
1.7
[1.4–2.0]

1.9
[1.6–2.4]
1.8
[1.5–2.2]

1.6
[1.3–1.9]
1.7
[1.4–2.0]
2.2
[1.9–2.6]
2.0
[1.7–2.4]
1.7
[1.4–2.0]

2.0
[1.6–2.5]

1.9
[1.5–2.3]

1.6
[1.4–2.0]

1.7
[1.4–2.0]

1.7
[1.4–2.0]

1.7
[1.4–2.1]

1.9
[1.6–2.3]

1.4
[1.2–1.7]

1.5
[1.2–1.7]

1.4
[1.2–1.6]

1.4
[1.2–1.6]

1.3
[1.1–1.5]

1.5
[1.2–1.8]

1.4
[1.2–1.7]

1.4
[1.1–1.7]

1.4
[1.2–1.6]

1.3
[1.1–1.5]

1.2
[1.0–1.4]

1.3
[1.1–1.5]

1.3
[1.1–1.5]

NS

1.3
[1.0–1.5]

1.8
[1.4–2.3]

1.6
[1.3–1.9]

>3 Nights per
week

Ph: 1.8
[1.2–2.5]

NS

Pt: 0.6
[0.4–0.8]

Ph: 1.4
[1.0–2.0]

Mx: 0.6 [0.4–0.9]
Pt: 0.3
[0.2–0.5]
Ma: 0.6
[0.5–0.9]
Ph: 1.7
[1.2–2.4]

Pt: 0.7
[0.4–1.0]

Ma: 1.5
[1.1–2.0]
Ph: 1.5
[1.0–2.2]
Pt: 0.5
[0.3–0.8]
NS

Country

0.99
[0.987–0.998]

0.99
[0.986–0.996]

0.99
[0.986–0.996]

NS

0.6
[0.6–0.8]

0.8
[0.7–0.9]

0.8
[0.7–0.9]

0.7
[0.6–0.8]

0.8
[0.6–0.9]

1.3
[1.1–1.5]

0.99
[0.983–0.994]

1.01
[1.004–1.015]

0.8
[0.7–1.0]

0.99
[0.980–0.991]

NS

NS

NS

NS

Employment
(full time)

Age

1.2
[1.0–1.4]

NS

NS

NS

NS

NS

NS

1.4
[1.1–1.7]

NS

Noisy
environment

Multiple logistic regression has been performed to compute odds ratios in order to identify in ‘‘feeling tense” subjects the factors the most associated with the occurrence of a ‘‘severe” intensity rated 4 or 5 (high or very high
negative impact) compared to ‘‘not severe” rated 0 to 3 (no to moderate negative impact). The decision criteria was Wald Chi-square test and stepping was stopped when there were no further candidate variables that enter the
model at the 5% signiﬁcance level. All statistical analyses were performed at the 5% signiﬁcance level.
OR = odds ratio, NS = non-signiﬁcant, 95% CI = conﬁdence interval, % = percentage. EMA: ‘‘wake up to early in the morning”. Explicative variables were dichotomized as followed; the reference category being the absence of the
symptom: wake-up unrested: unrested (score 5) vs. rested (scores 0–3).
Poor sleep quality: dreadful (score 5) vs. excellent (scores 0–3) except for work activities and memory capability (scores 4 or 5 vs. 0–3). Sleep dissatisfaction: dissatisﬁed (scores 4 or 5) vs. satisﬁed (scores 0–3) except for
concentration (score 5 vs. scores 0–2), EMA: yes vs. no.
Frequency sleep disturbances: >3 nights vs. 63 nights per week. Country: Ph: Philippines; Ma: Morocco; Mx: Mexico; Pt: Portugal; Se: Sweden; Fi: Finland; and the reference category was Switzerland.
Age: increase of 1 year. Employment: unemployed vs. employed for memory capability and full time employed vs. unemployed for concentration. Noisy environment: yes vs. no.

1.6
[1.3–1.9]

1.6
[1.3–1.9]

1.8
[1.5–2.2]

1.8
[1.4–2.2]

1.7
[1.3–2.1]

2.3
[1.7–2.9]

1.4
[1.2–1.7]

EMA insomnia
symptom

1006

Memory capability
Severe negative impact
(32.1% of feeling tense)
Concentration
Severe negative impact
(33.6% of feeling tense)
Feeling tense
Severe negative impact
(41.4% of feeling tense)
Feel irritable
Severe negative impact
(40.0% of feeling tense)
Feel depressed
Severe negative impact
(32.1% of feeling tense)

2.3
[1.8–2.9]

1.6
[1.2–2.1]

Work activities (if worker)
Severe negative impact
(27.1% of feeling tense)
Relationships
Severe negative impact
(25.2% of feeling tense)
Leisure activities
Severe negative impact
(26.3% of feeling tense)

2.3
[1.9–2.8]

2.1
[1.7–2.5]

2.1
[1.8–2.6]

Daily activities
Severe negative impact
(33.1% of feeling tense)

Sleep
dissatisfaction

Poor sleep
quality

Wake-up
unrested

Daytime consequences OR [95% CI]

Explicative variables

Table 4a
Factors associated the most with severe negative impact on daytime consequences when daytime consequences for «Feeling tense» are moderate or severe N = 4054 (if worker N = 2572).
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2.2
[1.7–2.9]
1.8
[1.4–2.2]

1.6
[1.3–2.0]
1.7
[1.4–2.0]

2.1
[1.6–2.7]
1.8
[1.5–2.3]
1.6
[1.3–2.0]

1.5
[1.2–1.8]

1.6
[1.3–1.9]
2.0
[1.6–2.4]
1.9
[1.6–2.3]
1.5
[1.2–1.8]

1.7
[1.3–2.2]

1.8
[1.4–2.2]

1.9
[1.5–2.4]

1.6
[1.3–2.0]

1.7
[1.4–2.0]

1.7
[1.4–2.1]

1.7
[1.4–2.1]

2.0
[1.6–2.4]

Memory capability
Severe negative impact
(36.5% of feeling depressed)

Concentration
Severe negative impact
(38.0% of feeling depressed)
Feeling tense
Severe negative impact
(45.4% of feeling depressed)
Feel irritable
Severe negative impact
(44.4% of feeling depressed)
Feel depressed
Severe negative impact
(40.5% of feeling depressed)
1.3
[1.1–1.5]

1.4
[1.2–1.7]

1.4
[1.2–1.6]

1.3
[1.1–1.5]

1.2
[1.0–1.4]

1.4
[1.2–1.7]

1.3
[1.1–1.6]

NS

1.4
[1.1–1.6]

EMA insomnia
symptom

1.3
[1.1–1.6]

1.3
[1.1–1.6]

1.2
[1.0–1.5]

1.2
[1.0–1.4]

1.2
[1.0–1.5]

NS

NS

1.7
[1.3–2.2]

1.4
[1.2–1.7]

>3 Nights per
week

Mx: 1.4
[1.0–2.0]
Ph: 1.5
[1.0–2.2]

NS

Pt: 0.6
[0.4–0.9]

Mx: 0.7
[0.5–0.9]
Pt: 0.3
[0.2–0.5]
Ma: 0.6
[0.4–0.8]
Lb: 1.7
[1.1–2.8]
Ph: 1.6
[1.1–2.3]
NS

NS

Mx: 0.6
[0.4–0.9]

Pt: 0.5 [0.3–0.7]

Country

NS

1.01
[1.004–1.015]

NS

0.7
[0.6–0.8]

0.99
[0.986–0.997]

NS

0.99
[0.983–0.994]

0.99
[0.984–0.995]

0.8
[0.7–0.9]

1.4
[1.2–1.7]

0.99
[0.983–0.995]

NS

NS

NS

NS

Employment
(full time)

0.99
[0.980–0.991]

NS

0.99
[0.988–1]

Age

NS

1.2
[1.0–1.4]

NS

NS

NS

NS

NS

1.4
[1.1–1.7]

NS

Noisy
environment

Multiple logistic regression has been performed to compute odds ratios in order to identify in ‘‘feeling depressed” subjects the factors the most associated with the occurrence of a ‘‘severe” intensity rated 4 or 5 (high or very high
negative impact) compared to ‘‘not severe” rated 0–3 (no to moderate negative impact). The decision criteria was Wald Chi-square test and stepping was stopped when there were no further candidate variables that enter the
model at the 5% signiﬁcance level. All statistical analyses were performed at the 5% signiﬁcance level.
OR = odds ratio, NS = non-signiﬁcant, 95% CI = conﬁdence interval, % = percentage. EMA: ‘‘wake up to early in the morning”. Explicative variables were dichotomized as followed; the reference category being the absence of the
symptom: wake-up unrested: unrested (score 5) vs. rested (scores 0–3).
Poor sleep quality: dreadful (score 5) vs. excellent (scores 0–3) except for work activities and memory capability (scores 4 or 5 vs. 0–3). Sleep dissatisfaction: dissatisﬁed (scores 4 or 5) vs. satisﬁed (scores 0–3) except for
concentration (score 5 vs. scores 0–2), EMA: yes vs. no.
Frequency sleep disturbances: >3 nights vs. 63 nights per week. Country: Ph: Philippines; Ma: Morocco; Mx: Mexico; Pt: Portugal; Se: Sweden; Fi: Finland; and the reference category was Switzerland. Age: increase of 1 year.
Employment: unemployed vs. employed for memory capability and full time employed vs. unemployed for concentration. Noisy environment: yes vs. no.

1.5
[1.2–1.9]

1.7
[1.4–2.1]

1.9
[1.5–2.3]

1.8
[1.4–2.2]

2.2
[1.8–2.8]

1.9
[1.6–2.4]

2.2
[1.8–2.7]

Daily activities
Severe negative impact
(37.2% of feeling depressed)
Work activities (if worker)
Severe negative impact
(32.5% of feeling depressed)
Relationships
Severe negative impact
(28.8% of feeling depressed)
Leisure activities
Severe negative impact
(29.9% of feeling depressed)

Sleep
dissatisfaction

Poor sleep
quality

Wake-up
unrested

Daytime consequences OR [95% CI]

Explicative variables

Table 4b
Factors associated the most with severe negative impact on daytime consequences when daytime consequences for «Feeling depressed» are moderate or severe N = 3329 (if worker N = 2021).
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found a greater rate of absenteeism in insomniacs compared with
non-insomniacs. Finally, living in a noisy environment increased
the risk of presenting more daytime impairments in work activities
related to sleep disturbances. Future studies should investigate this
new environmental risk factor that could be important for work
productivity.
There are several limitations important to mention. The insomnia symptoms were self-reported measures assessed in a sleep
questionnaire ﬁlled by a physician. It is obviously possible that
people who had a poor perception of sleep may also report a poor
perception of other domains of their life. But it has also been demonstrated that insomniacs had a poorer quality of life than good
sleepers independently of possible physical or psychological (anxiety or depression) comorbidities.2,29 Comorbidities were not
strictly assessed in this study. In a large study in many countries,
we would have to limit the number of questions to maintain good
quality answers. But we had to limit the length of the questionnaire, and assessing comorbidities completely with well validated
questionnaires was ﬁnally not retained. Nevertheless, we used
parts of the questionnaire to try to approach as well as possible
the psychiatric comorbidities and other sleep disorders which
may impact daytime consequences of insomnia. Based on the doctors willing to treat, we assume that 22% of insomniacs (who
would be treated by anti-depressants) had some kind of depression
and 32.7% (who would be treated by anxiolytics) were anxious.
These rates of comorbid psychiatric insomnia are consistent with
those of the literature.5,7,8,17,18 Similarly the percentages of insomniacs who said they have been diagnosed for sleep apnea (10%) and
RLS (20%) are also consistent with previously published papers.
This approach allowed us to imperfectly but sufﬁciently calculate
the respective inﬂuence of these comorbidities on the insomniacs’
symptoms. Based on univariate analysis, psychiatric items seemed
to have a major impact on daytime consequences of insomnia,
especially on social interaction and cognitive functioning. However, multivariate analyses found (Tables 4a and 4b) that whatever
the comorbidity (sleep apnea or restless legs) or condition deduced
from the questionnaire (feeling tense or depressed), the factors
most closely associated with daytime consequences are sleep subjective self-assessments such as sleep quality and sleep satisfaction. The cross-sectional design of this study allows us to take a
picture of a given population at a given time that should prompt
further longitudinal exploration to estimate the incidence of transient and seasonal patterns of insomnia symptoms in primary care
practice. Moreover, the incidence of insomnia reported here did
not include the patients having pharmacological treatment in the
previous 4 weeks preceeding the completion of the questionnaire.
The two consecutive working days were considered non-representative of ordinary days of practice. Each physician, however,
screened an average of 20 patients over these 2 days which seems
to represent their average clinical activity. Moreover, we have
made the choice of systematically interviewing patients on their
sleep symptoms rather than taking into account only those who
complain spontaneously about their sleep. We believe that this
may underestimate the impact of poor sleep (subjects who did
not complain spontaneously probably also did not complain of
daytime consequences). But we think it would more systematically
represent the consequences of poor sleep in patients visiting their
GP. Indeed, insomniacs selected for this study were older (45 years
old vs. 35 years old; p < 0.001) and were more predominantly female (65% vs. 60%) compared to non-insomniacs, which is consistent with the literature. In this study, we are also aware that
some countries were much more represented than others — Finland, Morroco, Mexico — which may have inﬂuenced the global results, in which the part of Lebanon (58 patients) is very symbolic.
However, these three countries were also from three very different
parts of the world (North Europe, South America, and North Africa)

and therefore it is not possible to deny the wealth of its multicultural assessment of insomnia. Nevertheless, we understand that
variability in sample sizes across countries could induce a cultural
bias in data.

5. Conclusion
In summary, insomnia complaints are frequent in primary care
practices around the world. Primary insomnia disturbs subjective
daytime functioning with a wide range of functioning impairments
in daytime activities, cognitive, social, and emotional domains
across countries. Sleep quality perception was highly associated
with the occurrence of severe daytime consequences. Appropriate
treatments for insomnia should be part of an educational program
for health professionals in primary care practice everywhere to
modify sleep quality perception of patients in order to upgrade
their daytime quality of life. Future longitudinal studies are also
needed to objectively assess daytime consequences (e.g., absenteeism, promotions, and divorce rate) of insomnia symptoms around
the world.
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