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Abstract

Insomnia affects one-third of the adult population and is associated with multiple medical conditions. We conducted an obser-
vational epidemiological survey to assess (1) the prevalence of insomnia in an Italian group of patients aged over 50 years,
presenting directly to the general physician (GP); (2) the association of insomnia with sleepiness and comorbidities; and (3) the
pharmacological treatment. The study was carried out by GPs. Each GP was asked to enroll the first patient over 50 years old
spontaneously presenting for any medical problems for 5 consecutive days. The Italian version of the Sleep Condition Indicator
(SCI) was administered; daytime sleepiness was evaluated by a visual analogic scale (VAS). For every patient, GPs collected
information regarding comorbidities and pharmacological treatment for insomnia and evaluated the severity of insomnia using
the Clinical Global Impression Severity (CGI-S) scale. A total of 748 patients (mean age 65.12 +9.45 years) were enrolled by 149
GPs. Prevalence of insomnia was 55.3%. SCI, VAS, and CGI-S scores were highly correlated between each other (p <0.0001).
At general linear model analysis, the comorbidities more associated with the presence of insomnia were anxiety-depressive
disorder (p <0.001), other psychiatric disorders (p=0.017), cardiovascular disorders (p=0.006), and dementia (p =0.027). A
statistically significant correlation was found between SCI score and the use of benzodiazepines (p <0.001), z-drugs (p=0.012),
antidepressants (p <0.001), and melatonin-prolonged release (p <0.001). Insomnia affects half of Italian primary care patients over
50 years and is frequently associated with different medical conditions, sleepiness, and use of multiple—often off-label—drugs.
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Introduction

Insomnia represents the most common sleep disorder and
one of the most prevalent complaints in primary care,
increasing its frequency with age [1]. Despite the high
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Z-drugs, antidepressants, and prolonged release melatonin.

Lino Nobili and Dario Arnaldi contributed equally to this work.

P4 Paola Proserpio
paola.proserpio @ospedaleniguarda.it

Extended author information available on the last page of the article

Published online: 04 August 2022

amount of epidemiological studies on insomnia, estimates
of its prevalence are variable, depending in part on incon-
sistencies in definitions and diagnostic criteria and in part
on the different selected populations.

Demographically, women, older people, and those with
coexisting health problems are more likely to suffer from
insomnia [2—4]. Different studies highlight the high rate of
comorbidity between chronic insomnia and medical and psy-
chiatric disorders [4-8], although the relationship between
these conditions is particularly complex.

Considering the pharmacological treatment of insomnia, pre-
vious studies demonstrated that the use of hypnotics increases
with age, especially in middle-aged and elderly women [9, 10].
In the past, insomnia treatments were prescribed frequently by
general practitioners (GPs) to patients with poor sleep without
real diagnostic criteria or treatment algorithms for insomnia,
leading to an increase of hypnotics use in many countries [11].
Recently, different guidelines have been produced for the diag-
nosis and treatment of insomnia by panel of experts belonging
to different scientific societies [12—14].
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In 2004, the “Morfeo” study, the first Italian observational
investigation on the distribution of insomnia in primary care,
revealed a high prevalence of insomnia (64%), especially in the
female population, elderly and unemployed people, and patients
with other psychiatric or somatic illnesses [15]. The pharma-
cological treatment for insomnia was four-fold more frequent
than non-pharmacological therapy (78.6 versus 18.2%) [16].

Here, we report the results of an observational epidemio-
logical survey that has been conducted in order to assess (1)
the prevalence of insomnia in an Italian population aged over
50 years presenting directly to the GP; (2) the association
of insomnia with sleepiness and comorbidities; and (3) the
pharmacological treatment.

Methods

A multi-center observational epidemiological study was car-
ried out by GPs homogeneously distributed over the Italian
National territory. GPs were enrolled in the context of an
educational project on insomnia, named “Sonno e Salute”
study carried out from April 2017 to October 2018. The GPs
who agreed participating were asked to recruit the first, over
50 years old, patient among the patients spontaneously refer-
ring to their office, for any medical problem, for 5 consecutive
days. Thus, each GP enrolled five patients. GPs administered
to every patient the Italian version of the Sleep Condition
Indicator (SCI) [17, 18] and a visual analogic scale (VAS)
to evaluate their daytime sleepiness. In particular, the Sleep
Condition Indicator (SCI) is an eight-item rating scale that was
developed to screen for insomnia disorder based on DSM-5
criteria. Moreover, for every patient, GPs collected information
regarding the main demographic data, comorbidities, pharma-
cological treatment for insomnia, and the severity of insomnia,
using the Clinical Global Impression Severity Scale (CGI-S).

Statistical analysis

Categorical variables were summarized by counts and per-
centages. Continuous quantitative variables were summa-
rized using mean + standard deviation. Presence of insomnia
was defined on the basis of SCI score (< 16) and according
to the current criteria set by the International Classification
of Sleep Disorders, 3rd edition (ICSD-3) [19]. Patients were
subdivided according to the presence/absence of insomnia.
The demographic and clinical characteristics of the subjects
were compared between groups using the unpaired #-test
(continuous measures) and the chi-square test (categorical
measures). Pearson correlations were applied to explore the
correlations between SCI, VAS, and CGI-S scores.

A first, descriptive analysis was performed to explore the
presence/absence of each comorbidity in patients with and
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without insomnia. To prevent the multiple comparison prob-
lem, the Bonferroni correction was applied.

A general linear model (GLM) was then applied to inves-
tigate the comorbidities (predictors) most associated with
insomnia, using the SCI score as the dependent variable and
age as nuisance.

Finally, the Spearman correlation was used to investi-
gate the relationship between the number of drugs used for
insomnia and the number of comorbidities.

Statistical analysis was performed with the Stata software
(StataCorp. 2013, College Station, TX).

Results

One-hundred and fifty GPs participated in the study, enroll-
ing 748 subjects (405 females, mean age 65.12 +9.45 years).
Two patients were excluded because they were under the
age of 50 years. Approximately half (55.3%) of the study
population was affected by insomnia. Table 1 summarizes
the main demographic and clinical characteristics of the sub-
jects, according to presence/absence of insomnia.

SCI, VAS, and CGI-S scores were highly correlated
between each other (p <0.0001). Patients with insomnia, in
comparison with patients without insomnia, were signifi-
cantly (p <0.005) more affected by anxiety-depressive dis-
order, other psychiatric disorders, cardiovascular disorders,
and chronic pain (Fig. 1).

At GLM analysis, the comorbidities more associated with
the presence of insomnia were anxiety-depressive disorder
(p<0.001), other psychiatric disorders (p=0.017), cardiovas-
cular disorders (p=0.006), and dementia (p=0.027).

Considering pharmacological treatment, 13.3% subjects with
insomnia were not treated (Table 1). A total of 80.6% of study
population took at least one drug. Among treated patients, 359

Table 1 Main demographic and clinical characteristics of the sub-
jects, according to presence/absence of insomnia

Patients with Patients without ~ p-value
insomnia (n=414) insomnia (n=334)
Mean age 66.3+10 63.8+8 0.0003
Sex (female) 239 (57.7%) 166 (49.7%) 0.028
Married 327 (80%) 266 (79.6%) 0.826
Employment
Employed 221 (53.4%) 123 (36.8%) <0.001
Unemployed 64 (15.5%) 48 (14.4%)
Retired 129 (31.2%) 163 (48.8%)
VAS score 3.84+3.2 232425 <0.001
CGI-S score 39+09 27+1.1 <0.001
No treatment 55 (13.3%) 90 (26.9%) <0.001

CGISS, Clinical Global Impression Severity Scale; VAS, visual ana-
logic scale
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(59.5%) suffered from insomnia. We found that 331 (54.9% of
treated) patients were in monotherapy (149 insomnia patients
and 182 patients without insomnia). The prevalent treatment
consisted in benzodiazepine in patients with insomnia (benzo-
diazepine in 68, Z-drugs in 5, antidepressants in 9, melatonin in
37, and herbs and alternative medication in 30 patients) and in
herbs and alternative medication in patients without insomnia
(benzodiazepine in 57, Z-drugs in 3, antidepressants in 11, mela-
tonin in 54, and herbs and alternative medication in 60 patients).
Figure 2 shows the drugs commonly used for the treat-
ment of insomnia, according to its presence/absence. Patients
with insomnia used benzodiazepines (p <0.001), Z-drugs
(p=0.012), antidepressants (p <0.001), and prolonged release
melatonin (p=0.029) more frequently than those without.
The number of drugs taken for insomnia was significantly cor-
related with the number of comorbidities (p <0.0001). That is, the
lower the number of drugs, the fewer the comorbidities (Fig. 3).
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Discussion

This survey, conducted on a sample of the Italian population
older than 50 years referring to GP office, confirms that insom-
nia represents a very common disturbance in the primary care,
often associated with different psychiatric and somatic disor-
ders. Moreover, this study shows that subjects with insomnia
complain of higher levels of daytime sleepiness (EDS) than
those of subjects without insomnia and use several hypnotic
drugs more frequently than people without insomnia do.
Earlier epidemiological studies have revealed a high vari-
ation in the prevalence of insomnia, owing to different diag-
nostic criteria used and the study groups selected. Specifically,
about 25% of adults complain unsatisfying sleep, 10-15%
report symptoms of insomnia associated with daytime conse-
quences, and 6-10% suffer from chronic insomnia [1, 2, 12].
Moreover, the prevalence of insomnia seems to vary largely
in different countries. For instance, in Europe, it goes from
a minimum of 5.7% in Germany to a maximum of 19% in
France [12]. Furthermore, a US study showed that, among the
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Fig.3 Histogram showing
the density of the number of

Number of drugs by number of comorbidity
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elderly, European-Americans more frequently complained of
insomnia than African-Americans and had a greater depend-
ence on sleep medications [20]. Finally, studies conducted in
general practice usually reveal higher prevalence rates, with
46 to 69% of the patients consulting the GPs suffering from at
least occasional insomnia [15, 21, 22]. In particular, a previous
Italian observational investigation on the distribution of insom-
nia in primary care (Morfeo Study) revealed an extremely high
prevalence of this sleep disorder (64%), showing that most
insomniacs (44%) complained of diurnal disturbances [15]. It
is worth reminding that subjects included in the survey were
older than 18 years (mean age 52.7 +16.2 years) and that the
diagnosis of insomnia was made according to the responses to
five sleep-related questions [15]. Although we selected only
participants aged more than 50 years, we found a prevalence
of insomnia (55.3%) slightly lower than that reported by the
Morfeo Study, probably depending on the different diagnos-
tic criteria adopted. Nevertheless, our findings suggest a high
prevalence of insomnia in adult subjects seeking primary care.

According with the current ICSD-3 criteria [19], daytime
impairment is required to reach a diagnosis of insomnia.
Daytime complaints associated with insomnia can be very
heterogeneous including fatigue, attention/memory impair-
ment, reduced daytime performance, irritability, sleepi-
ness, behavioral problems, and distress, directly related to
the inability to initiate and/or maintain sleep. Among all
these symptoms, we investigated the presence of daytime
sleepiness, finding higher scores (in a VAS) in subjects with
insomnia. However, the mean VAS score in our insomnia
patients was 3.84 +3.2; thus, sleepiness in this group is
generally a moderately severe complaint. Data from the
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literature investigating the prevalence of EDS in patients
with insomnia are discordant [23]. Indeed, different stud-
ies using subjective assessments found significantly higher
levels of EDS in insomniac patients than in controls, though
these results were not reflected in objective measures [23].
Almost all of the available epidemiological studies
reported a higher prevalence of insomnia in women and
advancing age [2, 24] and our study confirms this evi-
dence. Moreover, we found that insomnia is more frequent
in employed and unemployed people while insomnia fre-
quency seems to decrease in retired subjects. A few studies
have reported a direct relationship between being unem-
ployed or retired and increased prevalence of insomnia
[2, 25]. The Morfeo Study revealed that the prevalence of
insomnia was 76.2% among retired people, 66% among
jobless subjects, and 53.9% among employed individuals.
However, it is worth to underline that this study included
both patients with (level 2 insomnia) and without (level
1 insomnia) daytime dysfunction. Interestingly, level 2
insomnia was more frequent in unemployed people (73%)
with respect to retired people (58%). A recent meta-anal-
ysis reported a correlation between insomnia and higher
levels of job stress, effort-reward imbalance, high demand,
heavy workload, and low social support [26]. Thus, we can
hypothesize that employed and jobless subjects complain
more frequent sleep difficulties associated with daytime
impairment, possibly because of the daytime stress related
to their job difficulties, including its lack. Moreover, in our
subjects, mean age was 66 years and 50% of subjects were
employed. Thus, work in the elderly may be associated
with a higher amount of distress, while unemployed elderly
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subjects could have more worries about their annuity. On
the other hand, retired people may have less complaints
about daytime impairment, because of the retirement itself.
Indeed, retired people usually report only a “short sleep”
duration without any dysfunction during the day [27]. This
latter condition could be also influenced by the physiologic
reduction of the total sleep time during the old age.

Our survey revealed that insomnia is significantly associated
with different medical problems, specifically anxiety-depres-
sive disorder, other psychiatric disorders, cardiovascular dis-
orders, dementia, and chronic pain. Different studies reported
a strong relationship between insomnia and both somatic and
psychiatric disorders [5, 7, 8]. However, this association is
not fully understood due to the multiple aspects involved and
possible bidirectional influences. Specifically, insomnia com-
plaints can represent the direct or indirect consequence of a
somatic or mental disease or of its treatment. Moreover, when
present, insomnia may affect the course and effectiveness of
treatment of these illnesses. About that, a deep link between
sleep and pain exists [28]. Indeed, sleep disturbance is fre-
quently reported in patients with chronic pain, contributing to
cause additional distress and fatigue and to exacerbate pain. In
such patients, treatment of sleep disorders could significantly
improve also the co-occurring pain and could reduce the use
of opioids in specific patients on long-term opioid therapy.
Finally, recent findings reveal that insomnia can represent a
risk factor for several psychiatric and somatic disorders, par-
ticularly when associated with short sleep duration [7, 8]. A
bidirectional relationship between sleep disorders and demen-
tia has also been underlined recently [29-31]. Sleep plays a
pivotal role in memory consolidation and in facilitating the
clearance of neural activity degradation products, through the
activation of the glymphatic system [32]. Recent evidence
found that sleep disorders, in particular insomnia, could impair
these functions increasing the risk of degenerative disorders,
such as Alzheimer’s disease [33].

Considering drug treatment, 80.6% of the whole popula-
tion (86% of the insomniacs and 73% of the non-insomniacs)
were treated with at least one of the drugs commonly used
for insomnia.

This is in line with the Morfeo Study 2 results, revealing
that the Italian GP privileged the pharmacological approach,
which was four-fold more frequent than non-pharmacological
therapy (78.6 versus 18.2%) [16]. Since 2016, several national
and international guidelines for diagnosis and treatment of
insomnia have been published, all agreeing that cognitive
behavioral treatment of insomnia should represent the first-line
treatment [12, 14, 34]. Thus, it should be interesting to inquire
if these guidelines were conducted to a higher diffusion of the
psychological approach to insomnia. Unfortunately, we did not
investigate this therapeutic option in our population.

The large majority of insomnia patients were under phar-
macological treatment with more than half of treated patients

(59.5%) suffering from insomnia, thus suggesting a possible
inappropriate selection of drugs in many cases or the pres-
ence of patients with drug-resistant form of insomnia.
Conversely, we found that also a large proportion of patients
without insomnia took at least one drug. This could mean that
some of them were insomnia patients responders to pharmaco-
logical treatment or were taking those drugs for other reasons
(i-e., anxiety). Moreover, polytherapy was observed in about
one-half of subjects both with or without insomnia, indicat-
ing that the association of different medications is a frequently
adopted option also by general practitioners. Considering
specific drugs, patients with insomnia in our study showed a
higher use of benzodiazepine, Z-drugs, antidepressants, and
prolonged release melatonin with respect to people without
insomnia. In particular, benzodiazepines were the most com-
monly drugs taken. The attitude towards the choice of the phar-
macological treatment for insomnia changed over the past years
and, in different countries, different treatment strategies were
adopted. Indeed, in the USA, in the 1990s, there was a strong
shift towards the use of antidepressants instead of hypnotics, as
first therapeutic choice for insomnia [35]. Later, an analysis of
the National Ambulatory Medical Care Survey data from 1993
to 2007 revealed that non-benzodiazepine sedative hypnotics
prescriptions grew 5 times more rapidly than insomnia diag-
noses [36]. Finally, a cross-sectional study conducted on data
from the National Health and Nutrition Examination Survey
(NHANES) 1999-2010 revealed an increasing prevalence of
medications commonly used for insomnia over time, from 2.0%
in 1999-2000 to 3.5% in 2009-2010, especially among older
adults and those seeing a mental health provider. Z-drugs were
the most commonly used medication (2.97%), followed by tra-
zodone (0.97%) [11]. In Northern Italy, a survey conducted in
the 1990s on the rate of hypnotic drug prescription by primary
care physicians showed that the majority of prescriptions were
for benzodiazepines, with the highest prevalence of hypnotic
prescriptions in the elderly and in women [37]. A recent “Ital-
ian Expert Opinion and Consensus Recommendations for the
Evaluation and Management of Insomnia in Clinical Practice”
suggested the use of Melatonin 2 mg prolonged release (PRM
2 mg) as the first choice in subjects aged > 55 years (up to
13 weeks) [14]. Indeed, the production of melatonin is reduced
physiologically in elderly subjects and is reported to be lower
in patients with insomnia than in good sleepers [38]. Moreover,
recent evidence demonstrated that PRM 2 mg mimics the inter-
nal melatonin secretion profile by releasing melatonin gradu-
ally. Conversely, Z-drugs or short-acting benzodiazepines (in
subjects < 65 years old) or sedating antidepressants should be
prescribed only in the short term (<4 weeks). They should be
used with caution for long term and in the elderly, considering
their possible side effects (postural instability, cognitive impair-
ment, tolerance, rebound insomnia upon discontinuation) [39].
The main limitation of this study depends on the limited amount
of time that patients had to fill in questionnaires. This reduced the
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possibility of collecting detailed clinical or therapeutic informa-
tion, allowing only to classify comorbidities and drugs on macro-
categories. In particular, unfortunately we did not include other
sleep disorders among possible comorbidities. Therefore, we
could not exclude that in some of our patients insomnia could be
a symptom of other sleep diseases, such as sleep apnea or rest-
less leg syndrome. Other missing but potentially useful clinical
information included the amount of patients referred to the GP
because of insomnia and the reasons why the listed drugs were
prescribed. Finally, from a methodological point of view, daytime
sleepiness should be better investigated through Epworth Sleepi-
ness Scale [40] instead of VAS. On the contrary, considering our
recruitment method and the fact that GPs involved in the study
were homogeneously distributed over the Italian National territory,
this epidemiological survey might be considered to be sufficiently
representative of the Italian adult/elderly population, without major
bias. Finally, it is worth reminding that this survey was conducted
before the COVID-19 pandemic, during which a huge increase of
insomnia prevalence and of benzodiazepine use was observed [41].
In conclusion, the results of our study confirm all previous
evidence, underlining that insomnia is a quite common disease
in primary care among adults-elderly subjects, with different
healthy implications, highlighting the variety of comorbidities
in insomnia patients over 55 years. This sleep problem repre-
sents a huge burden for the GPs that are frequently the first cli-
nicians that have to manage the complaint. During the 20 years
between the Morfeo Study and our survey, different alerts to
avoid the benzodiazepine use in elderly [39] and diverse recom-
mendation to privilege the non-pharmacological insomnia treat-
ment have been published [12, 14, 34]. Despite this, our results
confirm a high use (and probably overuse) of different—also
off-label—drugs for insomnia treatment. Further educational
initiatives for GPs and specialized physicians should be useful
in order to allow a more effective treatment of patients with
sleep disorders, in line with current insomnia guidelines.
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