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Objectives: The identification of clinically relevant subtypes of insomnia is important.

Including a comprehensive literature review, this study also introduces new phenotypical

relevant parameters by describing a specific insomnia cohort.

Methods: Patients visiting the sleep center and indicating self-reported signs of

insomnia were examined by a sleep specialist who confirmed an insomnia diagnosis. A

14-item insomnia questionnaire on symptoms, progression, sleep history and treatment,

was part of the clinical routine.

Results: A cohort of 456 insomnia patients was described (56% women, mean age 52

± 16 years). They had suffered from symptoms for about 12 ± 11 years before seeing

a sleep specialist. About 40–50% mentioned a trigger (most frequently psychological

triggers), a history of being bad sleepers to begin with, a family history of sleep problems,

and a negative progression of insomnia. Over one third were not able to fall asleep during

the day. SMI (sleep maintenance insomnia) symptoms were most frequent, but only

prevalence of EMA (early morning awakening) symptoms significantly increased from 40

to 45% over time. Alternative non-medical treatments were effective in fewer than 10%

of cases.

Conclusion: Our specific cohort displayed a long history of suffering and the sleep

specialist is usually not the first point of contact. We aimed to describe specific

characteristics of insomnia with a simple questionnaire, containing questions (e.g., ability

to fall asleep during the day, effects of non-medical therapy methods, symptom stability)

not yet commonly asked and of unknown clinical relevance as yet. We suggest adding

them to anamnesis to help differentiate the severity of insomnia and initiate further

research, leading to a better understanding of the severity of insomnia and individualized

therapy. This study is part of a specific Research Topic introduced by Frontiers on the

heterogeneity of insomnia and its comorbidity and will hopefully inspire more research in

this area.
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INTRODUCTION

Insomnia is one of the most frequent sleep disorders with continuously increasing prevalence.
About 30–50% of the US adult population exhibit insomnia symptoms, 15–20% display a
short-term insomnia of <3 months, and 5–15% display a chronic insomnia of >3 months
(1–3). Common diagnostic manuals include the ICSD-3 (International Classification of Sleep
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Disorders, 3rd Edition, American Academy of Sleep Medicine
2014) and the DSM-5 (Diagnostic and Statistical Manual
of Mental Disorders, 5th Edition, American Psychiatric
Association 2013) (4, 5). Main characteristics of insomnia
include dissatisfaction with sleep quantity and quality with one
or more of the following symptoms: difficulties initiating sleep,
difficulties maintaining sleep (frequent or prolonged awakenings
with problems returning to sleep again), and early morning
awakening (occurring earlier than desired after a total sleep
time of only 3–5 h with the inability to return to sleep). The
disturbed sleep is associated with stress, psychological strain
and suffering, as well as impairment in social, occupational,
and other important areas of functioning. Complaints include
fatigue, exhaustion, lack of energy, daytime sleepiness, cognitive
impairment (e.g., attention, concentration, and memory), mood
swings (e.g., irritability, dysphoria), impaired occupational
functioning and impaired social functioning. The symptoms
occur for at least 3 nights per week for at least 3 months and
occur despite an adequate sleep environment.

Previous dichotomization of insomnia in primary and
secondary (or comorbid) insomnia has been abandoned with the
new editions of the DSM-5 and ICSD-3. Currently, insomnia
is mostly characterized by the common phenotypes of sleep
onset insomnia (SOI insomnia, difficulty falling asleep), sleep
maintenance insomnia (SMI insomnia, difficulty staying asleep),
early morning awakenings insomnia (EMA insomnia), and
a combination of those. Another categorization follows the
timeframe of being an acute (<1month), subacute (1–3months),
and chronic insomnia (>3 months) (4, 5). While other sleep
disorders (e.g., sleep apnea) are categorized by severity into mild,
moderate, or severe, which has important implications for the
choice of therapy, insomnia still lacks such a classification. The
Insomnia Severity Index (ISI) is the only instrument currently
in use that allows for severity classification: no insomnia (score
0–7), subclinical insomnia (score 8–14), or moderate to severe
insomnia (score 15–28) (6).

The characterization of different phenotypes is important
to establish clinically relevant subtypes of insomnia. It may
help to reduce the heterogeneity of insomnia and facilitate
cause identification and personalized treatments. Yet there
are not many standardized instruments of insomnia diagnosis
allowing for phenotyping. However, there has been evidence
that insomniacs with a total sleep time of <6 h suffer a more
severe insomnia than insomniacs with a total sleep time of 6 h
or more (7). They display mental and psychological impairment
compared to patients with average or longer than average
sleep. However, mortality is increased for insomniacs with
longer total sleep time (8). The sleep duration with the 6-
h distinction also influences the therapy outcome, success of
cognitive-behavioral therapy (CBT), and the relation to comorbid
bipolar disorder (9, 10). Recently, a study investigated subtypes
of insomnia according to psychological stress (11). Questioning
2,224 volunteers with an ISI score of at least 10 and a control
group of 2,098 volunteers with an ISI score below 10, five
insomnia subtypes were identified: highly distressed, moderately
distressed but sensitive to positive reinforcement (accepting of
positive emotions), moderately distressed insensitive to positive

reinforcement, slightly distressed with a high reactivity to their
environment and life circumstances, and slightly distressed
with low reactivity. The results showed a high stability of the
classification over the 5-year investigation. The psychological
categorization is clinically relevant as there were clear differences
identified between the subtypes regarding development, therapy
success, presence of electroencephalogram (EEG) biomarker, and
the risk for depression. This was a first approach to subtyping
insomnia patients according to psychological health. The exact
effect of psychological health, family history, comorbidity,
personality, environment and sleep quality on insomnia is still
unclear. Similar symptom clusters have been discussed for other
disorders including depression (12).

Our study is part of the specific Research Topic introduced by
Frontiers on the heterogeneity of insomnia and its comorbidity.
We aim to encourage and further the discussion on insomnia
heterogeneity and the need for possible phenotyping, we do
not intend to provide a complete list of phenotypes or possible
clusters. The study picked up the approach of subtyping insomnia
by collecting a short questionnaire during anamnesis on possible
related symptoms, onset and course of insomnia. We described
phenotypical traits of insomniacs with a cohort of sleep disturbed
patients from a specialized outpatient clinic for sleep disorders.

METHODS

Participants and Recruitment
Since 2018, a specialized 14-item insomnia questionnaire has
formed part of the clinical routine at the outpatient clinic
of the Interdisciplinary Center of Sleep Medicine, Charité—
Universitätsmedizin Berlin (Figure 1). The questionnaire is the
result of literature research, clinical experience, and consensus
of psychologists, neurologist, psychiatrists, and sleep physicians
within the sleep center. Patients who visited the outpatient
clinic between 01/2019 and 02/2020 and indicated self-reported
symptoms presenting a suspicion of insomnia (e.g., difficulties
initiating sleep, maintaining sleep, or early morning awakening)
according to ICSD-3 criteria were recruited and completed
the questionnaire. In total, 486 patients were examined by a
physician specializing in sleep disorders and insomnia who
confirmed an insomnia diagnosis. The questionnaire did not
contain any identifying information. As the questionnaire is
part of the clinical routine and the de-identified data has been
analyzed retrospectively, ethical review and approval was not
required in accordance with the local legislation and institutional
requirements. As part of the clinical routine, patients signed
informed consent forms allowing de-identified data of their
patient file, including the insomnia questionnaire, to be used for
research purposes.

Questionnaire
The insomnia questionnaire consisted of 14 items (Figure 1
presents an English translation of the questionnaire). These
included questions related to (1) type of insomnia (SOI—sleep
onset insomnia, SMI—sleep maintenance insomnia, EMA—
early awakening insomnia, multiple answers possible) at three
points in time (start of disorder, progression, current state),
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FIGURE 1 |
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FIGURE 1 | The English translation of the 14-item Insomnia Questionnaire with page 1 and page 2.
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(2) progression of insomnia, (3) sleep history of being a light
or good sleeper, (4) relatives with sleep disorder, (5) triggers,
(6) daytime sleep, (7) sleeping in different environments, (8)
sleeping arrangement with partner, (9) alcohol as a sleep aid,
(10) referral/ recommendation of general practitioner (multiple
answer options), (11) alternative sleep treatments, and (12–14)
sleep medication.

Procedure
Procedure of the examination was standardized and performed
by the same physician: On arrival, patients received several sleep
questionnaires including the 14-item insomnia questionnaire.
They were asked to complete these questionnaires before seeing
the physician. During the following in-person consultation,
the physician completed a full anamnesis (a patient-reported
medical history) and confirmed a diagnosis of a primary
insomnia according to ICSD-3 criteria. Next, the questions of
the insomnia questionnaire were evaluated. Certain questions
were clarified, and missing information added. For example,
for question 3, light sleeper was defined. Light sleeper includes
patients with a regular bedtime but whose sleep is sensitive to
light, temperature, and noise. They need a specific degree of
sleep comfort and sleep worse in an unfamiliar environment.
These patients can nap during the day and sleep better during
vacation and time off (e.g., weekends). They perceive their
sleep as non-restorative. They also do not meet the diagnostic
criteria of insomnia. The question refers to the time before the
insomnia started, mostly referring to childhood / adolescence.
For question 6, it was clarified that daytime napping included a
daytime situation that explicitly allows for napping. For question
7, it was explained that “weekend” also included the days
off work.

Statistics
Sample size was calculated based on prevalence data and the
estimated number of insomnia patients: ca. 30–50% of 328.2
million people (US population estimate 2019) result in about
98.5–164.1 million patients (13). With an accepted error rate
of maximum 5% and a confidence interval of 95%, the sample
size was set to at least 400 questionnaires in order to detect
sufficiently powerful effects. Statistical analysis was performed
using SPSS (IBM SPSS Statistics, Version 20). The patient
cohort was described using a descriptive analysis with numbers
and percentages (Table 1). In order to investigate possible
insomnia subgroups based on phenotypes/characteristics, we
compared items with dichotomous answers. Item 7 (sleeping
in different environments), item 9 (alcohol as a sleep aid),
and item 11 (alternative sleep treatments) each had several
subcategories which were consolidated into one overall category.
For the text answer of item 5 (trigger) we performed a
qualitative data analysis by subjectively grouping the text data
and visually presenting the categories. A t-test was used for group
comparisons of continuous variables (e.g., age), the chi-square
test for dichotomous variables. Significance level was set at 0.05.

TABLE 1 | Sample description (n = 456 patients).

Variable Answers n (%)

(unless otherwise

specified)

Age (years) M (SD)

Mdn (IQR)

range (min; max)

52.0 (15.9)

53.0 (39; 64)

68 (18; 86)

ISI M (SD)

Mdn (IQR)

range (min; max)

18.4 (4.7)

19.0 (15.3; 21.0)

31 (1; 32)

Stop-Bang Questionnaire M (SD)

Mdn (IQR)

range (min; max)

2.2 (1.4)

2.0 (1.0; 3.0)

7 (0; 7)

BDL-II M (SD)

Mdn (IQR)

range (min; max)

13.4 (9.0)

12.0 (7.0; 18.0)

45 (0; 45)

RLS-DI M (SD)

Mdn (IQR)

range (min; max)

2.1 (3.8)

(0.0; 3.0)

36 (0; 36)

Duration of Insomnia (years) M (SD)

Mdn (IQR)

range (min; max)

11.6 (10.9)

8.0 (3; 15)

82 (0; 82)

Gender men

women

199 (43.6%)

257 (56.4%)

Referral from general

physician to

(multiple answers possible)

specialist

sleep physician

sleep medication

not applicable

118 (25.9%)

229 (50.2%)

159 (34.9%)

143 (31.3%)

Sleep medication yes

no

no answer

316 (69.3%)

102 (22.4%)

38 (8.3%)

Sleeping separate from

partner

yes

no

living alone

no answer

106 (23.2%)

179 (39.3)

136 (29.8)

35 (7.7%)

Sleep history (before begin

of the insomnia)

light sleeper

good sleeper

no answer

218 (47.8%)

196 (43.0%)

42 (9.2%)

Family with insomnia yes

no

no answer

194 (42.5%)

222 (48.7%)

40 (8.8%)

Daytime sleep possible yes

sometimes

no

no answer

89 (19.5%)

202 (44.3%)

156 (34.2%)

9 (2.0%)

Trigger for insomnia yes

no

no answer

194 (42.5%)

199 (43.6%)

63 (13.8%)

Different sleep environment

helpful*

yes

sometimes

no

no answer

120 (26.3%)

129 (28.3%)

170 (37.3%)

37 (8.1%)

Alternative sleep treatment

helpful§
yes

sometimes

no

not applicable

40 (8.8%)

190 (41.7%)

149 (32.7%)

77 (16.9%)

(Continued)
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TABLE 1 | Continued

Variable Answers n (%)

(unless otherwise

specified)

Alcohol as sleep aid helpful$ yes

sometimes

71 (15.6%)

49 (10.7%)

no

no answer

170 (37.3%)

166 (36.4%)

For “Age”, “ISI” (Insomnia Severity Index), “Stop-Bang Questionnaire”, “BDI-II” (Becks-

Depression-Inventar Revision)”, RLS-DI” (Restless-Legs-Diagnose-Index), and “Duration

of Insomnia”, mean (M), standard deviation (SD), median (Mdn), interquartile range (IQR),

range with minimum (min) and maximum (max) are displayed. For all others, numbers (n)

and percentages (%) are displayed.

*Different sleep environment included sleep on weekends, on vacation or

different environment.
§Alternative sleep treatment included sleep hygiene, sport, relaxation exercises.
$Alcohol as sleep aid includes sleep onset and sleep maintenance.

RESULTS

Patient Description
Due to missing information that could also not be completed
during the in-person consultation with the physician, 30
questionnaires were removed from analysis. The remaining 456
questionnaires were de-identified and analyzed. The patient
cohort (Table 1) reported having sleep problems for an average
of 11.6 ± 10.9 years (range: 0–82 years, where 0 means the
symptoms just started within the past month). The cohort
consisted of slightly more female insomniacs (56%) and had an
average age of 52.0 ± 15.9 years (range: 18–86 years). More than
half of the patients reported having a partner and not living alone
(63%), and of those 37% slept in a separate room due to the sleep
disorder. If the patient went to a general physician first, 50%
were referred to a sleep specialist and 26% to another specialist
(neurologist, psychiatrist etc.). In 35% of those cases, the general
physician initiated a therapy with sleep medication. In general,
69% of the patients reported having used sleep medication, 23%
indicated that they had not. Only 9% mentioned that it was
difficult to get sleep medication. While 26% stated they had to
pay for sleep medication, 37% said they did not. In Germany,
sleepmedication for primary insomnia covered by insurance only
includes melatonin (only for patients over 55 years) and z-drugs
(only for the acute therapy of 4 weeks).

Sleep Characteristics
About 43% of the patients indicated that they had a history
of being good sleepers before the insomnia onset, while 48%
mentioned that they have always been light sleepers. Forty-three
percent reported having a family member with sleep problems.
Despite insomnia symptoms, 20% of patients indicated that they
were able to fall asleep during the day and 44% sometimes. While
43% of patients reported a trigger for the sleep problems, 42%
reported no trigger (Table 1). Figure 2 presents a categorization
of the reported triggers. The most frequent triggers were of
psychological nature (22%) including depression, anxiety, post-
traumatic stress disorder, death of a familymember, trauma, rape,

psychotherapy etc. Stress was listed as a separate category but
is to be considered as a subcategory of psychological triggers
(additional 11%). Work related triggers including change or loss
of job, freelance work, work problems, shift work, long work
hours, workload, mobbing/ bulling etc. accounted for 15%.

The question about sleep in a different environment (item
7 of the questionnaire) included three subcategories: sleep
during vacation, sleep at weekends, and sleep in unfamiliar
surroundings. Sleep during vacation was perceived as better
by 21% (n = 84), sometimes better by 30% (n = 121), and
not at all better by 49% (n = 198). Sleep at the weekend was
perceived as better by 18% (n = 70), sometimes better by 26%
(n = 103), and not at all better by 56% (n = 224). Sleep in
unfamiliar surroundings was perceived as better by 5% (n = 19),
sometimes better by 17% (n = 68), and not at all better by 78%
(n = 304). We consolidated the subcategories in one general
environment variable. First, sleep in a different environment (in
general) was considered better if a patient answered “yes (sleep
better)” to at least one of the subgroups. The remaining patients
were categorized into the sometimes group if they answered
“sometimes” to at least one of the subcategories. Then, the
remaining patients were categorized into the “no (do not sleep
better)” or “no answer” category. In general, 26% indicated that
they sleep better in different environments, 28% sometimes, and
37% not at all (Table 1).

The question for alternative non-medical treatments (item
11) also included three subcategories: sport, sleep hygiene, and
relaxation techniques. Sport only helped in 7% (n = 26), helped
sometimes in 32% (n = 130), and did not help in 46% (n= 185).
Sleep hygiene helped in 5% (n= 18), helped sometimes in 29% (n
= 103), and did not help in 43% (n= 154). Relaxation techniques
helped in 5% (n = 19), helped sometimes in 32% (n = 117), and
did not help in 38% (n = 142). We combined the subcategories
into one overall variable of non-medical treatment in the same
way as for item 7. In general, 9% of the patients indicated that an
alternative treatment helps, 42% mentioned it helped sometimes,
and 33% reported it did not help at all (Table 1).

Alcohol as a sleep aid (item 9) included two subcategories:
alcohol as a sleep aid for sleep onset and alcohol as a sleep aid
for sleep maintenance. While 40% (n = 112) indicated alcohol
helps with SOI symptoms, it did not change sleep onset in 41%
(n = 116) and symptoms got worse in 19% (n = 54). Alcohol
helped with SMI symptoms in 11% (n= 31), did nothing in 46%
(n= 123), and got worse in 43% (n= 116). We also consolidated
this variable. Alcohol as a sleep aid in general helped, if a
patient answered “sleep got better” to at least one of the two
subcategories (without a “sleep got worse” for the other category).
Alcohol worsened sleep if a patient answered at least once “got
worse” (without a “got better” for the other category). We added
the answer option “alcohol helps sometimes” for patients that
answered “got better” to one of the categories and “got worse”
to the other. The remaining patients were categorized as “no
change” or “no answer.” In general, alcohol helped in 16%, helped
sometimes in 11%, and did not help (or even got worse) in 37%
(Table 1).

Table 2 presents a further description of insomnia subtypes
based on these sleep characteristics. We dichotomized the
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FIGURE 2 | Insomnia triggers organized by categories. Psychological triggers include depression, fear, trauma, etc. Stress may be considered a subgroup of

psychological triggers. Family triggers include birth, children, marriage, divorce, etc. Medical triggers include sickness, operations, etc. Work triggers include mobbing,

loss of job, change of job, workload, etc. Environment triggers include noise, lighting, neighborhood, etc. Other triggers include smoking, attitude, etc. n/a, not

available.

answers into yes/no in order to create a more equal group
distribution for comparison. Patients with a sleep history of being
light sleepers even before insomnia onset, had significantly longer
insomnia symptoms than patients with a sleep history of being
good sleepers (p < 0.05). Patients with a family history of sleep
problems were significantly more frequently female (p < 0.05),
had suffered from insomnia symptoms significantly longer (p <

0.01), and presented significantly more EMA symptoms (p <

0.05) than patients without a family history of sleep problems.
Patients who were able to sleep during the day were significantly
more frequently male (p = 0.001) and displayed fewer SOI (p
< 0.001) and fewer EMA symptoms (p < 0.01) than patients
who could not sleep during the day. Patients with no trigger
displayed a tendency to having a longer insomnia duration than
patients with a trigger (p= 0.05). Patients who were able to sleep
better in different environments were significantly younger (p
< 0.001) and showed a tendency to shorter insomnia duration
(p = 0.05) than patients who did not sleep better in another
environment. Patients for whom alcohol helped as a sleep aid
were significantly younger (p< 0.001) and presented significantly
more SOI symptoms (p < 0.001).

Insomnia Symptom Subtypes and
Progression
At time of visit, 54% of patients presented SOI symptoms, 66%
SMI symptoms, and 45% EMA symptoms (Table 3). In 57% of
the patients, there was a combination of those symptoms. Patients

with SOI symptoms reported on average that they needed 85.6
± 55.0min to fall asleep. Patients with SMI symptoms reported
waking up for about 79.0 ± 58.2min after sleep onset. And
patients with EMA symptoms reported that they woke up on
average 79.0 ± 56.5min too early in the morning. Patients
with EMA symptoms (not exclusively, combination of symptoms
possible) had the shortest history of sleep problems (10.2 ±

9.1 years, range: 0–44 years) compared to patients with SOI
symptoms (12.0± 9.8 years, range: 0–82 years) and patients with
SMI symptoms (11.5± 10.6 years, range: 0–82 years). Differences
were not significant.

Table 3 presents the possible change of sleep symptoms over
time by type of sleep symptoms. There was no significant
change in SOI or SMI symptoms. Only EMA symptoms
significantly increased over time (p = 0.016). Figure 3 presents
the progression in severity of the sleep disorder. Fewer than 10%
reported an improvement of symptoms, while in 41% the sleep
disorder got worse. In 20% the symptoms showed a periodic
pattern. The progression was independent of current symptoms.

DISCUSSION

A distinct cohort of insomnia patients that reported to a special
outpatient clinic for sleep disorders revealed that about 40–
50% of the patients mentioned a trigger for the sleep problems,
were not good sleepers to begin with (light sleepers), had a
family history of sleep problems, and had a progressive course
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TABLE 2 | Description of possible insomnia phenotype subgroups based on sleep characteristics.

Sleep Characteristics Age

(years)

Men Duration of

Insomnia

(years)

Patients

with SOI

symptoms

Patients

with SMI

symptoms

Patients

with EMA

symptoms

M±SD n (%) M±SD n (%) n (%) n (%)

Sleep history

Light sleeper (n = 218) 51.7 ± 15.8 89 (40.8%) 11.8 ± 10.9 131 (60.1%) 152 (69.7%) 113 (51.8%)

Good sleeper (n = 196) 52.3 ± 15.9 92 (46.9%) 9.5 ± 7.7 99 (50.5%) 133 (67.9%) 84 (42.9%)

p 0.682 0.211 0.022 0.065 0.646 0.093

Family with sleep problems/insomnia

Yes (n = 194) 49.8 ± 15.4 73 (37.6%) 13.4 ± 12.9 111 (57.2%) 135 (69.6%) 99 (51.0%)

No (n = 222) 52.7 ± 16.3 105 (47.3%) 10.0 ± 8.8 119 (53.6%) 143 (64.4%) 93 (41.9%)

p 0.061 0.047 0.005 0.670 0.097 0.028

Daytime sleep possible

Yes (n = 291) 52.3 ± 16.5 143 (49.1%) 11.8 ± 11.7 140 (48.1%) 194 (66.7%) 119 (40.9%)

No (n = 156) 51.3 ± 15.0 52 (33.3%) 11.4 ± 9.6 107 (68.6%) 107 (68.6%) 88 (56.4%)

p 0.567 0.001 0.777 0.000 0.176 0.004

Trigger

Yes (n = 194) 52.3 ± 15.3 75 (38.7%) 10.3 ± 10.0 110 (56.7%) 125 (64.4%) 88 (45.5%)

No (n = 199) 51.4 ± 16.9 93 (46.7%) 12.7 ± 11.8 105 (52.8%) 141 (70.9%) 96 (48.2%)

p 0.576 0.106 0.054 0.217 0.466 0.349

Different environment helpful*

Yes (n = 249) 47.9 ± 15.1 112 (45.0%) 11.0 ± 9.4 143 (57.4%) 166 (66.7%) 129 (51.8%)

No (n = 170) 57.0 ± 14.9 77 (45.3%) 13.6 ± 13.4 90 (52.9%) 116 (68.2%) 64 (37.6%)

p 0.000 0.949 0.053 0.689 0.427 0.115

Alternative treatment helpful§

Yes (n = 230) 49.6 ± 15.2 101 (43.9%) 11.8 ± 11.0 134 (58.3%) 162 (70.4%) 119 (51.7%)

No (n = 149) 52.5 ± 16.6 56 (37.6%) 12.7 ± 11.9 86 (57.7%) 98 (65.8%) 65 (43.6%)

p 0.083 0.222 0.509 0.520 0.717 0.604

Alcohol as sleep aid helpful$

Yes (n = 120) 46.7 ± 15.7 59 (49.2%) 12.2 ± 10.4 84 (70.0%) 80 (66.7%) 63 (52.5%)

No (n = 170) 53.1 ± 14.3 74 (43.5%) 11.4 ± 10.2 73 (42.9%) 113 (66.5%) 77 (45.3%)

p 0.000 0.343 0.540 0.000 0.269 0.887

*Different sleep environment included sleep on weekends, on vacation or different environment.
§Alternative sleep treatment included sleep hygiene, sport, relaxation exercises.
$Alcohol as sleep aid includes sleep onset and sleep maintenance.

SOI, Sleep onset insomnia; SMI, sleep maintenance insomnia; EMA, early morning awakenings insomnia. Symptoms are not exclusive; they can occur either as single symptom or

in occurrence with other symptoms. M, mean; SD, standard deviation; n, number. The % refers to the corresponding answer category as a base, listed in the left row. For group

comparisons, p was calculated with a t-Test for the continuous variable age and with chi-square tests for the dichotomous variables. Significance level was set at 0.05. Significant

differences were highlighted.

of insomnia. Over one third were not able to fall asleep during
the day. Insomnia with SMI symptoms was most frequent, as well
as a psychological trigger. Over time, EMA symptoms increased.
Alternative non-medical treatments were only lastingly effective
in fewer than 10%. Over two thirds of the patients (69%) had
tried sleep medication. One of the unique traits of our cohort is

the duration of the sleep problem before the visit to a specialist

(over 11 years). For most, the sleep specialist/clinic is not the first
point of contact. Thus, our patient cohort is not comparable to

one from a general physician or population-based cohort.

Our results emphasize the insomnia heterogeneity and the
need for phenotyping. Following, we will first discuss the
characteristics assessed with our questionnaire starting with
some new aspects that are currently not commonly asked

(history of being a light sleeper, daytime sleep, effects of
alternative treatments, alcohol, temporal stability/change of
insomnia symptoms). Then, we will review the current literature
for further possible phenotypes. Table 4 presents an overview.

Phenotypes—Based on Our Cohort
Sleep History
Almost half of our cohort (48%) presented a bad sleep history,
indicative of an idiopathic insomnia.

There are no clear biomarkers or diagnostic criteria
to distinguish between psychophysiological and idiopathic
(chronic) insomnia (14). In order to identify idiopathic insomnia,
we ask the patient for their sleep history, specifically before
insomnia onset. Did the patient always experience poor (light)
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TABLE 3 | Patient description by insomnia subgroups based on symptoms over

time.

Begin of

Insomnia

Current

Status

P

SOI symptoms: n (%, of all patients) 260 (57.0%) 248 (54.4%) 0.634

Age in years: M±SD 50.7 ± 16.6 50.5 ± 16.3 0.883

Men: n (%, of SOI) 104 (40.0%) 99 (39.9%) 0.985

Single symptom: n (%, of SOI) 68 (26.2%) 47 (19.0%) 0.053

Symptom Combination: n (%, of SOI) 192 (73.8%) 201 (81.0%) 0.053

SMI symptoms: n (%, of all patients) 302 (66.2%) 303 (66.4%) 0.258

Age in years: M±SD 53.1 ± 15.6 52.3 ± 15.7 0.520

Men: n (%, of SMI) 131 (43.4%) 134 (44.2%) 0.834

Single symptom: n (%, of SMI) 65 (21.5%) 51 (16.8%) 0.149

Symptom Combination: n (%, of SMI) 237 (78.5%) 252 (83.2%) 0.149

EMA symptoms: n (%, of all patients) 184 (40.4%) 207 (45.4%) 0.016

Age in years: M±SD 50.9 ± 15.6 49.7 ± 15.4 0.452

Men: n (%, of ESA) 75 (40.8%) 87 (42%) 0.799

Single symptom: n (%, of ESA) 8 (4.3%) 11 (5.3%) 0.657

Symptom Combination: n (%, of ESA) 176 (95.7%) 196 (94.7%) 0.657

SOI, Sleep onset insomnia; SMI, sleep maintenance insomnia; EMA, early morning

awakenings insomnia. Patients were divided into subgroups of insomnia symptoms.

Symptoms are not exclusive; they can occur either as single symptom or in occurrence

with other symptoms. Symptoms were assessed for two times: At begin of insomnia

and current state. For comparisons over time, p was calculated with chi-square tests.

Significance level was set at 0.05. Significant differences were highlighted.

sleep, or were they a fairly good sleeper? We assume that light
sleep is the pre-stage of insomnia, but not every light sleeper
needs to develop insomnia, indicating that these variables are not
predictors for differentiating between psychophysiological and
idiopathic insomnia. Whether this distinction of good and bad
sleep before developing insomnia influences therapy will need to
be further investigated. Also, the term “light (bad)” sleep needs to
be clearly defined and standardized.

Daytime Sleep
Using our questionnaire, we found in our cohort that 34% of
patients reported not being able to take a nap during the daytime
despite being tired and despite having the explicit opportunity
of taking a nap. Those patients were predominantly women
with more SOI and more EMA symptoms compared to patients
who were able to fall asleep during the day. They did not differ
regarding the duration of their insomnia symptoms.

Currently, it is not common during insomnia diagnosis to ask
whether a patient is able to fall asleep during the day or to conduct
a Multiple Sleep Latency Test (MSLT) for objective assessment.
Our own experience with insomnia patients, however, showed
how important this question is.We experienced that patients who
sleep poorly at night and are tired during the day, but cannot
sleep in the day either, usually have a higher degree of insomnia.
They tend to suffer for more nights a week and are more resistant
to therapy. In contrast, the possibility of falling asleep during the
day, in front of the television, in the car, on public transport, in a
meeting, or in other quiet surroundings, seems to be a sign of a
lower degree of insomnia.

The ability to nap during the day has also been a criterion
for other indications in the literature. The Hyperarousal Scale by
Regestein et al. (37) provides indirectly a reference to the degree
of alertness during the day and thus to the inability to fall asleep.
Khassawneh et al. (38) used the scale together with the patient’s
subjective statement that they cannot nap during the day and
found that patients with hyperarousal and short sleep duration
have more cognitive deficits in memory tests. Li et al. (39) used
theMSLTwith a threshold value of 14min to define hyperarousal.
Drake et al. (40) also used the MSLT and investigated sleep
disturbances due to commonly experienced stressful situations
to identify factors representing the construct of “stress-related”
vulnerability to sleep disturbance. Subjects with a high Ford
Insomnia Response to Stress Test (FIRST) score had poorer sleep
quality at night and higher latencies of sleep in the MSLT. Roehrs
et al. (15) performed the MSLT in 95 patients with primary
insomnia (32–64 years) and in 55 healthy sleepers and found a
higher sleep latency in insomniacs (13.2 ± 4.65min vs. 11.0 ±

4.93min). However, the difference is small and the variability
among insomniacs is high (between 2 and 20min). The MSLT
is still a questionable method for diagnosing insomnia, but it
may be a possible tool for subtyping insomnia with regard to the
ability to fall asleep during daytime. Espie et al. (41) examined
daytime symptoms of 11,129 participants with (n = 5,083) and
without insomnia, coming from different backgrounds. Of the
analyzed items (energy, concentration, relationships, ability to
stay awake, mood, and ability to get through work), the items
“energy” and “mood” turned out to be the two most important
parameters for insomniacs, but not the item “ability to stay
awake.” The importance of the criterion daytime sleepiness
and/or ability to stay awake seems therefore recognized, but not
yet uniformly defined and requires further research.

Alternative Treatment (Behavioral Therapy)
In our cohort, about 83% of the patients have tried at least one
of these alternative non-medical behavioral treatments: sport,
sleep hygiene, and/or relaxation techniques. In one third of the
patients (33%) these techniques did not help. There were no
significant age, gender, or symptom differences between patients
with effective alternative treatments and patients where it was not
effective. However, we did not investigate the severity of insomnia
and it may be possible that patients where the alternative
treatments did not show a positive effect may be patients with
more severe insomnia.

Therapy recommendations for insomnia include a multi-
modal behavioral therapy including psychological elements (e.g.,
CBT) as the first therapeutic step which many patients do
complete, most commonly even before they arrange a visit
to a specialist (42). This is also what we found in our
cohort. Most of our patients have tried to educate themselves
on their sleep problems, have tried to improve their sleep
hygiene, have tried alternative non-medical treatments (e.g.,
sport, relaxation, etc.), and already went to either a natural
health practitioner, homeopath, psychologist or psychotherapist.
Currently, CBT is not yet good enough established in Germany
as a definite treatment for insomnia. Studies have shown that
CBT had less of an effect on insomniacs with short sleep
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FIGURE 3 | Progression of symptoms by insomnia subgroups. Patients were divided into subgroups of current insomnia symptom. Symptoms are not exclusive, they

can occur either as single symptom or in occurrence with other symptoms. SOI, Sleep onset insomnia; SMI, sleep maintenance insomnia; EMA, early morning

awakenings insomnia. A patient with a periodic pattern of insomnia experiences weeks or months long periods with insomnia symptoms alternating with symptom free

periods. For comparisons between symptom groups, p was calculated with chi-square tests. Results were not significant at a 0.05 level. The sum of the subcategories

does not add up to 100% as we refrained from displaying the category “missing data and multiple answers” (7% All patients, 7% SOI, 6% SMI, and 7% EMA).

duration (9). We assume that this also applies to patients
with a more severe insomnia. However, severity has yet to
been clearly defined. Patients will most likely show a similar
reaction to phytopharmacology or alternative “smart” therapy
(e.g., acoustic or electrical stimulation). A future quality check
and standardization of CBT methods may be helpful in order
to use the success of alternative treatment/behavioral therapy as
a phenotypical criterion. We hypothesize that successful CBT
is mainly linked to mild insomnia. For moderate to severe
insomnia, CBT should be a necessary concomitant therapy.

Alcohol
In our cohort, only about 26% mentioned that alcohol helps with
sleep problems in general. Patients for whom alcohol helped were
significantly younger and presentedmore SOI symptoms. Amore
detailed analysis showed that alcohol helped especially with sleep
onset (40%), less with sleep maintenance (only 11%). In 43% of
our patients, alcohol even worsened sleep maintenance, which
other studies confirmed (16). However, in almost half of our
patients, alcohol showed no change.

Alcohol is a widely used sleep aid. Asking for the soporific
effect of alcohol should become standard during insomnia
anamnesis, as well as asking for the soporific effect of drugs (CBD,
cannabis, etc.) which have becomemore andmore a topic of sleep
research (43). It is surprising that in our cohort many patients
reported a lack of positive effect of alcohol as a sleep aid. It may
be that the alcohol amount consumed was not high enough, as
we did not ask for specifics.

Symptoms at Time of Insomnia Onset
In our cohort, 57% had SOI symptoms when the insomnia
started (in 74% as a combination with other symptoms), 66%
had SMI symptoms at the beginning (in 79% as a combination
of symptoms), and 40% started with EMA symptoms (in 96%
with other symptoms). The majority had a combination of
several symptoms. Hence, in most cases of insomnia the sleep
disorder started with SMI symptoms (either as single symptom
or in combination). We found that patients with single SOI or
single EMA were significantly younger than patients with a SOI
combination (single: age 47± 17 years, combination: age 52± 16
years; p < 0.01) or EMA combination (single: age 39 ± 13 years,
combination: age 51± 15 years; p < 0.01), respectively.

Bjorøy et al. (16) also investigated subtypes of insomnia in
an extensive web-based survey with 64,503 patients who had
displayed insomnia for >6 months. Here, 60% of the younger
insomniacs (on average 37 years) showed SOI symptoms, either
as a combination with SMI and/or EMA symptoms or as a
single symptom. Confirming our own results, Bjorøy et al. (44)
also found that SOI as a single symptom was more frequent
in younger insomniacs, a SOI symptom combination more
frequent in older insomniacs. They revealed further predictors
for a symptom combination including female gender, evening
chronotype, less education, and being single. While we do not
assess aspects such as chronotype, they are important. Literature
has shown that there is a higher insomnia prevalence in general
in people with an evening chronotype. Insomniacs with a
symptom combination also showed a higher comorbidity with
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TABLE 4 | Overview of discussed phenotypes.

Phenotypes (in our cohort) In our cohort Comments/Literature*

Sleep history (light sleeper) 48% Relatively new aspect

(14)

Daytime sleep (not possible) 34% Relatively new aspect

(15)

Alternative treatment (positive effect) 51% Relatively new aspect

(9)

Alcohol (positive effect) 26% (40% with sleep onset,

11% with sleep maintenance)

Relatively new aspect

(16)

Insomnia onset (SMI symptoms) 66% Relatively new aspect

(16)

Symptom stability (EMA symptoms increase) From 40 to 45% Relatively new aspect

(17)

Family history with insomnia (yes) 43% (18–21)

Trigger (yes) 43% (22–24)

Progression of insomnia (negative) 41% (25–29)

Sleeping in different environments (better) 54% (30, 31)

Other Phenotypes (not recorded in our cohort) Comments/Literature

Life history (including trauma and life events) as trigger, Comorbidities (other sleep

disorders, depression, anxiety, etc.), Chronotype, Mood, Quality of life, Personality,

Sensitivity, Dysfunctional beliefs, Emotion regulation, and more

(32) (mentioned 17 characteristics to be asked

during anamnesis, a complete list is mentioned in

the discussion)

Non-sleep phenotypes (e.g., life history, mood, personality, etc.) (11)

Biomarkers of EEG, pulse rate, heart rate variability, etc. (33, 34)

Age at onset, Time to see a specialist, Frequent nocturnal awakenings, Type of insomnia

onset (suddenly vs. slowly)

(35, 36) (Sleep Condition Indicator)

SOI, Sleep onset insomnia; SMI, sleep maintenance insomnia; EEG, electroencephalogram. *The literature mentioned is not the result of a systematic review analysis. However,

phenotypes with only one literature mentioned indicate that there are only few literature to be found. n/a, not applicable as not recorded in our cohort.

depression, anxiety, and a higher use of alcohol and sleeping
pills (16).

Symptom Stability Over Time
Not just the severity, but also the symptoms can change over time.
In our cohort, prevalence of SOI and SMI symptoms did not
change; EMA symptoms, however, significantly increased from
40 to 45% from first noticing those symptoms to the present
(visit to a sleep specialist). Patients with SOI symptoms showed a
tendency of an increase of SOI in symptom combination instead
of as a single symptom (from 74 to 81%).

An early study of Hohagen et al. (17) also investigated
the progression of insomnia symptoms and possible temporal
stability of different patterns in 328 patients (18–65 years). In
only 4 months, they discovered a >50% change in SOI, SMI,
and EMA symptoms. Only in rare cases did a specific and single
symptom insomnia (either SOI, SMI, or EMA) change from one
to another single symptom. However, in many single symptom
insomnia cases another symptom occurred over time while the
first symptom stayed dominant. This tendency was also seen in
our cohort regarding the SOI symptoms.

Family History
Almost half of our patient cohort (43%) reported a family history
of disturbed sleep/insomnia. These patients were foremost female

and presented more EMA symptoms than patients without a
family history present.

A specific gene for insomnia is not known but a genetic
predisposition cannot be completely ruled out (18, 19). A twin
study of children revealed a moderate inheritability of insomnia,
and another study reported 35% inheritability (20, 21).

Trigger
In our cohort, almost every second patient (43%) reported
a trigger. Patients with or without a trigger in our cohort
did not differ regarding age, gender, and insomnia symptoms.
However, those patients with no triggers showed a tendency to
longer insomnia duration then the ones with a trigger. Here, it
may be possible that the start of the trigger (whether sudden
or slowly, unconsciously developing) may have an impact on
the perception of insomnia as a chronic condition. Within
our cohort, most frequently named were psychological triggers
(e.g., depression, anxiety, trauma, burnout), family triggers
(e.g., birth, divorce, custody battles), and medical/biological
triggers including surgery and other illnesses. Work triggers (e.g.,
mobbing/ bulling, job loss) and stress as a separate psychological
trigger came next.

Triggers are part of Spielman’s theoretical model (1987) of
factors causing chronic insomnia. The 3Ps consist of predisposing
factors, precipitating factors which trigger acute insomnia, and
perpetuating factors (22, 23). Triggers would belong to the
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precipitating factors and may lead to a chronic insomnia. For
a working patient, work related stress and job strain may play
a bigger role as a trigger and moderator of the insomnia than
for those patients that are not working (24). However, whether
the existence of a trigger influences the progression or therapy of
insomnia still needs to be further investigated.

Progression of Insomnia
Our patients reported most frequently a negative progression
of insomnia (41%); in 26% there were no changes, and only in
7% was there an improvement. On average, the patients suffered
from insomnia symptoms for about 11.6 years (range 0–82 years)
before seeing a sleep specialist. Patients with predominantly EMA
symptoms showed the shortest sleep problem history with 10.2
years (range 0–44 years) compared to patients with SOI or SMI
symptoms. About 20% of our patients reported a periodic pattern
of symptom severity.

The periodic pattern may be indicative of a non-24 h disorder
(25). A patient with a periodic pattern of insomnia experiences
weeks or months long periods with insomnia symptoms
alternating with symptom free periods. Green et al. (26) also
investigated the progression of insomnia for over 20 years in
5-year intervals. Patterns included: healthy pattern, episodic
pattern, chronic pattern, and a pattern with the development of
symptoms in the follow-up period. Chronic insomnia was linked
to older women and the working class. It showed that social
factors do affect the progression of a sleep disorder, a fact also
indicated by Patel et al. (27) and Arber et al. (28). There is another
distinction of insomnia subtypes by progression introduced by
Wu et al. (29): persistent insomnia, remission, or relapse.

Sleep in Different Environments
Over half of our patients (54%) reported sleeping better in a
different environment, including weekends/days with time off
from work (51%), vacation (44%), and unfamiliar surroundings
in general (22%). The category “unfamiliar surroundings”
received the lowest number. Patients may have included job
related hotel stays and therefore increased stress level, which may
account for the lower number. Patients stating they slept better in
a different environment were predominantly younger members
of our cohort.

If patients reported sleeping better at weekends or on vacation,
this may be an indication that the sleep disorder was caused
by work stress or daily routine. In the literature, this is called
behavioral induced insufficient sleep (30, 31). As only few
insomniacs are able to quit their job or family, this category
may represent a specific insomnia phenotype. For those, specific
interventions are possible including the end of shift work, change
to home officework, change from full-time to part-timework, etc.

Further Discussion of Phenotypes
Studies suggest that insomnia is a heterogenic disorder and
the identification of different phenotypes or comorbidities is
important for personalized treatments (45). In our study, we
presented some new aspects on what insomniacs should be
asked during anamnesis and what should be considered during
phenotyping. Benjamin et al. (32) already proposed the following

characteristics: (1) life history including demographics, mental
and physical health, trauma and life events. This study showed
that more women than men and more older people than younger
people suffer from insomnia and life events are usually triggers.
Such triggers are mostly to be found at home, in health or
at work/school, as could also be confirmed with our patients.
But who reacts to such a negative trigger with insomnia and
why, when, at what age, is not yet known and may possibly
have a genetic reason. Further characteristics included (2)
subjective sleep quality, (3) fatigue, sleepiness, hyperarousal in
the daytime, (4) other sleep disorders, (5) lifetime sleep history,
(6) chronotype, (7) depression, anxiety, mood, (8) quality of
life, (9) personality, (10) worry, rumination, self-consciousness,
sensitivity, (11) dysfunctional beliefs, (12) self-conscious emotion
regulation and coping, (13) nocturnal mentation, (14) wake
resting state mentation, (15) lifestyle including physical activity
and food intake, (16) body temperature, and (17) hedonic
evaluation. Other possible non-sleep phenotypes included:
MRI, cognition, mood, traits, history of life events, family
history, PSG, sleep microstructure, genetics. Blanken et al. (11)
distinguished insomnia subtypes according to the so-called non-
sleep categories of life history, mood perception, and personality.
Miller et al. (33) presented an insomnia cluster analysis based on
neurocognitive performance, sleep-onset measures of qualitative
EEG, and heart rate variability (HRV). They identified two main
clusters, depending on duration of sleep (<6 h vs. >6 h). The
HRV changes during falling asleep may also play a role, as may
the spectral power of the sleep EEG, and parameters from the
sleep hypnogram such as sleep onset latency and wake after sleep
onset. In one of our own studies, we were able to demonstrate
that the increased nocturnal pulse rate and vascular stiffness in
insomniacs with low sleep efficiency (<80%) represented an early
sign of elevated cardiovascular risk, and thus presented a useful
tool for phenotyping insomnia (34). In the future, other objective
characteristics may include biomarkers or radiological features
(46, 47).

Further characteristics that may play a role but have not
yet been mentioned or investigated are the age of the patient
during insomnia onset, frequent nocturnal awakenings, the time
it takes to see a specialist, and the kind of insomnia onset, slowly
progressing or suddenly unexpected. There is no defined age at
which the likelihood of insomnia increases, but we know that
menopause is a major trigger for women. Grandner et al. (35)
were able to show that getting older alone is not a predictor of
insomnia, it rather includes multifactorial events. The question
of how long it takes to see a specialist is also part of the
Sleep Condition Indicator (SCI) by Espie et al. (36). They asked
whether the insomnia had lasted longer than a year, 1–2, 3–6,
or 7–12 months. We can easily agree with such a classification
in terms of content. Many patients who wake up frequently at
night consider this an insomnia with SMI symptoms. Frequent
nocturnal awakenings, but with the ability to fall asleep again
straight away, are according to the definition not considered a
SMI insomnia. We did not address this in the present study,
which presents a limitation. While it is mentioned in the DSM-5
as an independent sign of insomnia, patients affected by frequent
nocturnal but subjectively normal sleep lengths and still restful
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sleep do not (yet) have insomnia. Whether it is an independent
phenotype or a preliminary stage of a SMI insomnia should
be further examined and defined. It also needs to be clarified
whether devices for sleep registration help us with phenotyping.
Polysomnography is certainly a very strong phenotypic feature
when sleep time is very short, wake times after sleep onset is high
and deep and/or dream sleep and sleep efficiency are not optimal.
However, the current status is such that it is not suitable for
diagnosis (48). In the near future, technical advances will help to
provide objective, long-term sleep data, which are important for
diagnosis, subtyping, and therapy for different types of insomnia.

Currently, questionnaires have been used to assess insomnia.
The most known questionnaires include the ISI and the
Pittsburgh Sleep Quality Index (PSQI). These are valid
instruments (6, 49). However, there are a number of other
questionnaires used for insomnia such as the Amsterdam
Resting-State Questionnaire (ARSQ), Dysfunctional Beliefs and
Attitudes About Sleep Scale (DBAS), Sleep-Related Behaviors
Questionnaire (SRBQ), Sleep Functional Impact Scale (SFIS),
Leeds Sleep Evaluation Questionnaire (LSEQ), Glasgow Sleep
Effort Scale (GSES) (50–55). In 2014, Espie et al. (36) introduced
the SCI which presented a good instrument for identifying the
presence of insomnia and also allowed for time differentiation.
Also, the short version with only 2 questions seems valid, where
questions are asked about the number of nights in the past month
with poor sleep and about the trouble in general caused by sleep
(56). Kalmbach et al. (57) presented a differentiation between
good and bad sleepers based on the Presleep Arousal Scale—
Cognitive (PSAS-C) and—Somatic (PSAS-S). People with a high
PSAS-C have higher sleep latency and wake times after sleep
onset, as well as higher MSLT latency and lower sleep efficiency
and total sleep time. The PSAS-C in particular seems to be a
good measure of the hyperarousal state. Research and official
expert recommendations will show which questionnaires should
be favored in clinical practice.

Limitations
Our study intended to encourage and further the discussion on
insomnia heterogeneity and the need for possible phenotyping.
While we introduced some new aspects of phenotyping, we
neither provided a complete list of possible phenotypes nor
defined specific clusters. Limitations of our study include the fact
that further important aspects (e.g., comorbidity, employment,
having children, chronotype, employment etc.) may need
consideration. Also, some aspects of the questionnaire will need
a more precise definition (e.g., light sleeper, daytime napping,
weekend/vacation, alternative treatment, alcohol use), patients
were not differentiated regarding sleep duration (<6 h vs. >6 h),
and the progression of insomnia was observed retrospectively
and not investigated prospectively. While our study was
performed with patients of a sleep center, there is also need

for phenotyping and thorough assessment of those phenotype

characteristics in patients of a primary care setting.

CONCLUSION

As part of a specific Research Topic introduced by Frontiers on
the heterogeneity of insomnia, our study provides further ideas
on the already existing approaches to phenotyping insomnia
patients. The aim of our study was not to examine all conceivable
phenotypic features of insomnia, but to help document specific
characteristics with simple questions about the onset and course
of insomnia during anamnesis. While the clinical relevance of
some of those possible phenotypes is not yet clear (e.g., sleep
history, trigger, daytime sleep, sleep in a different environment,
alternative treatment, insomnia progression/symptom stability
etc.), they should play a role in future research and medical care
of insomnia patients.Wewould like to give an impulse for further
research in this area, in order to better differentiate insomnia,
thus leading to more effective individualized therapy.
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