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Abstract

Background: The aim of this investigation was to examine the longitudinal association between change in
insomnia status and the development of anxiety and depression in the general population.

Methods: A survey was mailed to 5000 randomly selected individuals (aged 18-70 years) in two Swedish counties.
After 6 months, a follow-up survey was sent to those (n =2333) who answered the first questionnaire. The follow-
up survey was completed by 1887 individuals (80.9%). The survey consisted of questions indexing insomnia
symptomatology, socio-demographic parameters, and the Hospital Anxiety and Depression Scale. Change in
insomnia status was assessed by determining insomnia at the two time-points and then calculating a change index
reflecting incidence (from non-insomnia to insomnia), remission (from insomnia to non-insomnia), or status quo (no
change). Multivariate binary logistic regression analyses were used to examine the aim.

Results: Incident insomnia was significantly associated with an increased risk for the development of new cases of
both anxiety (OR=10.32, p < .05) and depression (OR =043, p <.05) 6 months later. Incident insomnia emerged also
as significantly associated with an elevated risk for the persistence of depression (OR=0.30, p < .05), but not for
anxiety.

Conclusions: This study extends previous research in that incidence in insomnia was shown to independently
increase the risk for the development of anxiety and depression as well as for the maintenance of depression. The
findings imply that insomnia may be viewed as a dynamic risk factor for anxiety and depression, which might have
implications for preventative work.
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Background

Previous epidemiological research has clearly shown that
current insomnia is associated with an increased risk of
developing anxiety and depression. It is, however, rare
that studies have investigated whether changes in insom-
nia over time is predictive of the development of psychi-
atric conditions. A focus on how the dynamic change in
insomnia is related to future psychiatric conditions
might provide important information for theory and
clinical implications. The current, longitudinal study
explored whether changes in insomnia over time was
related to the development of anxiety and depression in
the general population.

Insomnia is a prevalent health problem and has been
suggested to be involved in the incidence and persistence
of psychiatric conditions. Several meta-analyses have con-
cluded that insomnia is a risk factor for incident depres-
sion (Baglioni et al. 2011; Hertenstein et al. 2019; Li et al.
2016) and incident anxiety (Hertenstein et al. 2019; Pigeon
et al. 2017). Less is known about the role of insomnia as a
predictor of persistent psychiatric condition. The few
studies that have examined the association between in-
somnia and persistent depression have shown mixed re-
sults (Kim et al. 2009; Pigeon et al. 2008; van Mill et al.
2014) and, to the best of our knowledge, only one study
has examined the association between insomnia and per-
sistent anxiety (van Mill et al. 2014). The latter study did
not find any significant association between insomnia and
persistent DSM-IV anxiety disorders.

Expanding the understanding of the predictors for the
development of depression and anxiety could provide
clues both on how to prevent the onset of psychiatric
conditions and to improve the management of patients
with these conditions (Baglioni et al. 2011; Ford &
Kamerow, 1989; Jansson-Frojmark and Lindblom 2008;
Sivertsen et al. 2014). Also, if insomnia was found to be
a predictor for persistence of depression and anxiety, in
theory, treatment of insomnia in patients suffering from
both insomnia and psychiatric conditions could be a way
of improving the treatment of the psychiatric conditions
among these patients.

Several issues need to be illuminated to understand
the role of insomnia in the development of anxiety and
depression. First, although several investigations have ex-
plored the link between baseline insomnia and future
development of depression and anxiety, it has been rare
to explore whether changes in insomnia status over time
is predictive of the incidence and persistence of psychi-
atric conditions (Chen et al. 2017). A focus on changes
in insomnia (i.e., incidence or remission) might provide
insight into the dynamic development over time. A focus
on changes in insomnia might add valuable information
for theory and clinical applications. Second, the majority
of previous studies have not determined insomnia based
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on established diagnostic criteria, but based the defin-
ition on a few insomnia symptoms items, often neglect-
ing daytime consequences. Third, the lack of screening
for other sleep disorders in previous studies poses a
potential threat against the control of potential con-
founding factors since several other sleep disorders have
been suggested to be involved in the development of
psychiatric conditions, e.g., sleep-related breathing dis-
order and depression (e.g., Peppard et al. 2006).

The purpose of this study was to investigate the longi-
tudinal association between change in insomnia status
and the development of anxiety and depression in the
general population. Change in insomnia status was
determined by comparing insomnia (yes/no) at two
time-points to reflect incidence (from non-insomnia to
insomnia), remission (from insomnia to non-insomnia),
or status quo (no change). Specifically, the study had
two aims. The first aim was to examine whether incident
insomnia was associated with the incidence of anxiety
and depression. The second aim was to investigate
whether incident insomnia was associated with the per-
sistence or remission of anxiety and depression. Thus,
the aims were to explore whether change in insomnia
status (incidence, remission, or status quo) is associated
with an increased risk of developing and maintaining
anxiety and depression. Since previous, longitudinal re-
search on the link between insomnia and psychiatric
conditions has examined whether insomnia at baseline
(yes/no) is associated with an increased risk for other
conditions, secondary analyses were also performed to
be able to compare our findings with published findings;
these analyses used insomnia status at baseline as the
predictor variable. Socio-demographic parameters were
used as covariates (e.g., Gellis et al. 2005; Morin et al.
2006; Ohayon 2002). Since anxiety and depression act as
bidirectional risk factors for one another (Jacobson and
Newman 2017), anxiety was used as a covariate when
analyzing depression as an outcome and vice versa.

Methods

Overview of the study

This prospective study was carried out in the general
population. A survey consisting of questions indexing in-
somnia symptomatology, socio-demographic parameters,
and psychiatric conditions was mailed to the participants
on two occasions over 6 months [baseline (T1) and 6-
month follow-up T2)]. The study was approved by the
Regional Ethics Board in Uppsala, Sweden (2008/157).

Participants and procedure

The survey was sent out to a random sample of 5000
people, aged 18 to 70 years, from two Swedish counties
(Orebro and Virmland) during September 2008. The
sample was acquired from the national register, and the
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randomization was conducted by Statistics Sweden, the
national statistics department. In the national register,
all residents of Sweden are listed. Simple random sam-
pling (ie., all residents in the two counties between 18
and 70years old had an equal probability of being
selected) was used in the study. To increase the response
rates at the assessment points, several steps (e.g., includ-
ing a small incentive with the survey and attaching a
pre-paid return envelope) were taken in line with a
Cochrane review (Edwards et al. 2007).

Of the initial 5000 candidates, 2333 (47.1%) returned
the survey at T1. The respondents were compared with
register data and proved to be representative for the
Swedish population regarding age, gender, relationship
status, occupational status, educational level, and
reported sleep disturbance (Jansson-Frojmark et al
2012). At T2, 1887 participants returned the survey. In
all the analyses of the current study, the inclusion cri-
teria required that the participants (1) had returned the
surveys at both T1 and T2 and (2) did not fulfill criteria
for six primary sleep disorders (for more details, see
under Sleep disorders other than insomnia). Of the 1887
responders at T2, 1651 met the criteria for inclusion.

Measures

Data on insomnia symptomology and psychiatric condi-
tions were obtained both at T1 and T2. Information on
socio-demographic factors was collected at T1.

Socio-demographic parameters

The following socio-demographic parameters were
assessed: age, gender, civil status, vocational status, level
of education, and place of birth.

Insomnia symptomology

The questions assessing insomnia symptomatology were
based on the DSM-IV-TR and Research Diagnostic
Criteria for insomnia (Edinger et al. 2004). To determine
sleep disturbance, the participants were asked the ques-
tion “During the last month: Would you say that you
have had any sleep problems? (yes or no).” The partici-
pants were also asked to complete categorical questions
based on the previous month concerning: average sleep
onset latency (<15min, 16-30min, 31-60 min, >60
min), average wake time after sleep onset (same alterna-
tives as for sleep onset), and average early morning
awakening (same alternatives as for sleep onset). The
Insomnia Severity Index (ISI; score range 0-28 points)
was also used (Bastien et al. 2001). The ISI measures
subjective insomnia severity and is a reliable and valid
instrument to detect cases of insomnia (Morin et al.
2011). Daytime symptoms and impaired function during
the previous month were also assessed. First, the partici-
pants were asked: “When your sleep has been disturbed:
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How have you been affected during the day?” In this
question, they were to determine to what degree [not at
all (1), somewhat (2), quite much (3), and a lot (4)] they
had been affected in the following areas: fatigue/malaise,
impairment in attention, concentration or memory,
mood disturbance, irritability, daytime sleepiness, reduc-
tion in motivation, energy or initiative, proneness for
errors or accidents at work or while driving, tension
headache, gastrointestinal symptoms, and concerns or
worries about sleep (Edinger et al. 2004). Second, the
participants were asked: “When your sleep has been dis-
turbed: How have you been affected during the day in
the following domains: social and vocational”? The
response alternatives for the two functional domains
were: not affected (1), some difficulties but not less abil-
ity to function (2), less ability to function (3), much less
ability to function (4) and could barely function (5).

Sleep disorders other than insomnia.

The questionnaire SLEEP-50 was used to assess six
DSM-IV-TR sleep disorders: apnea, narcolepsy, restless
legs/periodic limb movement disorder, circadian rhythm
disorder, and sleepwalking (Spoormaker et al. 2005). In
the questionnaire, the participants are asked to what
extent a sleep complaint has applied to them the previ-
ous month on a 4-point scale (from 1 =not at all, to 4 =
very much). The instrument has good reliability (a =
0.85), acceptable test-retest reliability (r=0.78), good
predictive validity, and a factor structure that matches
the DSM-IV-TR sleep disorders. The sensitivity and spe-
cificity scores are reasonable for sleep disorders (sensi-
tivity: 0.67-1.00; specificity: 0.69-1.00). The agreement
between clinical diagnoses and classification derived
from the SLEEP-50 is substantial (kappa =.77).

Sleep group classification.

After each assessment (T1-T2), the participants were
classified into distinct groups according to their sleep
patterns, daytime impairment, and evidence of sleep dis-
orders other than insomnia. The classification used an
algorithm based on a combination of insomnia diagnos-
tic criteria from DSM-IV-TR and Research Diagnostic
Criteria for insomnia (Edinger et al. 2004). Two-hundred
thirty-six participants who fulfilled criteria for other
sleep disorders (i.e., apnea, narcolepsy, restless legs/peri-
odic limb movement disorder, circadian rhythm dis-
order, and sleepwalking; based on the SLEEP-50) were
excluded from the analyses.

Participants in the insomnia group had to confirm a
sleep disturbance during the last month, and report ini-
tial, middle, or late insomnia (> 30 min awake involun-
tarily at any stage during an estimated average night).
They also had to report some daytime impairment [a
minimum of 3 (quite much) on at least one daytime
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symptom or a minimum of 4 (much less ability to func-
tion) on at least one functional impairment domain)].
The exclusion criteria were: The participants must
not meet the criteria for apnea, narcolepsy, restless
legs syndrome/periodic limb movement disorder, cir-
cadian rhythm disorder, or sleepwalking as assessed
with the SLEEP-50. To test if our insomnia definition
was able to identify the presence of insomnia, we
have investigated the concordance between our defin-
ition and two validated Insomnia Severity Index (ISI)
cut-offs for insomnia (Jansson-Frojmark et al. 2012;
Morin et al. 2011). The comparison showed high con-
cordance (89.4-99.4%) between the cut-offs on ISI
and our definition of insomnia, which indicates that
our insomnia definition captures the insomnia con-
struct to an acceptable degree. It should also be
underscored that this study’s definition of insomnia
compares well with other larger investigations (e.g.,
LeBlanc et al. 2009) while also uniquely assessing
other sleep disorders with a validated instrument, the
SLEEP-50.

Anxiety and depression.

The Hospital Anxiety and Depression Scale (HADS) was
used to measure anxiety and depression (Herrmann 1997;
Zigmond and Snaith 1983). The HADS is a self-rating
scale and comprises 14 items, each scored on a 4-point
scale. Seven of the items are linked to symptoms of anx-
iety and seven reflect symptoms of depression (score
range for each subscale: 0—21). Investigations have shown
that the HADS is a psychometrically sound instrument,
e.g. good internal consistency and acceptable discriminant
validity (Herrmann 1997). An often-used procedure in re-
search to detect a possible case of anxiety or depression
has been to dichotomize the two subscales: a score of 7 or
less indicates a non-case and a score of 8 or more a defin-
ite case (Herrmann 1997). In a review of the studies exam-
ining the validity of the HADS, this cut-off score was
shown to produce the best balance between sensitivity
and specificity for both subscales (Bjelland et al. 2002).

Classification of incident and persistent cases of anxiety
and depression

A respondent scoring 8 or higher on either subscale
(anxiety or depression) on HADS was defined as a case
of anxiety or depression. An incident case of anxiety or
depression was defined as a respondent scoring 7 or
lower on a HADS subscale (anxiety or depression) at T1,
but 8 or higher on the same subscale at T2. A respond-
ent scoring 8 or higher on one of the subscales (anxiety
or depression) at both T1 and T2 was defined as a per-
sistent case of anxiety or depression.
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Statistical analyses

The analyses were conducted using SPSS for Windows
version 24. To examine the role of insomnia as a risk
factor for incident and persistent psychiatric conditions,
multivariate binary logistic regression analyses were
used. The first set of longitudinal analyses were based on
those without a specific psychiatric condition (e.g.,
depression) at T1 and examined the role of insomnia on
the incidence of that psychiatric condition, relative to
non-incidence of the same condition. In this set, we
examined both the role of baseline status (insomnia rela-
tive to no insomnia) and the role of change in insomnia
status over time (T1-T2). When examining the role of
change in insomnia status, change scores for insomnia
were calculated by first coding the condition at each
time-point as 0 (no) or 1 (yes). Then, the T1 score (0 or
1) was subtracted by the score at T2 [0 (no) or 1 (yes)].
Thus, the change score for each individual take on one
out of three possible numbers [i.e., —1 (incidence), 0
(status quo) or+1 (remission)]. These numbers were
then used to examine group-wise differences over time.
The raw data (M and SD) that appear in Tables 2 and 4
are thus the respective groups’ average change score for
insomnia. The change scores were later included in
multivariate logistic regression analyses as independent
variables.

The second longitudinal set of analyses was based on
those with a specific psychiatric condition at T1 and ex-
plored the role of insomnia on the persistence of the
same condition, relative to the remission of that condi-
tion. As with the analyses concerning incidence, this set
both examined the role of baseline status (insomnia rela-
tive to no insomnia) and the role of change in insomnia
status over time (T1-T2). Change scores were calculated
and used in the same way as in the incidence set. To
control for possible confounding effects, six sociodemo-
graphic parameters, anxiety, and depression were used
as covariates in the multivariate analyses. In the current
study odds ratios (OR) are presented with 95% confi-
dence intervals. A two-tailed p-value smaller than .05
was considered statistically significant.

Results

Study participants

Among the 1651 study participants, the mean age was
47.1years (SD = 14.5) and 54.9% (n = 906) were women.
As for civil status, 14.9% (n=246) reported being
single, 79.4% (n=1311) being cohabitant, married or
having a partner, 4.2% (n=69) being divorced, and
1.5% (n = 25) being widowed. Regarding vocational sta-
tus, 73.3% (n=1210) reported being full or part-time
employed or students and 26.7% (n=441) reported
being unemployed, on sick leave, on pension or another
status. Concerning education, 25.7% (n = 424) reported
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Table 1 Insomnia at baseline (T1) as a risk factor for the incidence of anxiety and depression at 6-month follow-up (T2): Descriptive
statistics, univariate logistic regression analyses and multivariate logistic regression analyses

Health condition (T2) No insomnia (T1): n (%)

Insomnia (T1): n (%)

Unadjusted model: OR (95% Cl)  Adjusted model: OR (95% ClI) ?

40 (3.1)
39 (3.0

10 (5.7)
21 (109)

Anxiety

Depression

1.90 (0.93-3.89)
3.93 (226-6.84)"

1.73 (0.77-3.72)
2.94 (1.54-5.58)

Cl Confidence interval, OR Odds ratio. " Significant at the .05 level.  Odds ratios adjusted for age, gender, civil status, vocational status, educational level, place of
birth, anxiety (when depression was the dependent variable), and depression (when anxiety was the dependent variable)

compulsory school as their highest level of education,
45.8% (n =756) high school, and 28.5% (1 =471) college
or university. The majority (92.1%, n = 1521) of the par-
ticipants were born in Sweden. At T1, 15.9% (n =263)
of the study participants fulfilled criteria for insomnia,
7.0% (n=116) for depression, and 9.1% (n=150) for
anxiety.

Incidence of anxiety and depression at 6-month follow-up
In the first set of longitudinal analyses, we investigated
the role of insomnia at T1 as a risk factor for the inci-
dence of anxiety and depression. Of the 1651 partici-
pants, 90.9% (n=1501) did not fulfill the criteria for
anxiety at T1. Of the 1501 individuals without anxiety
at T1, 50 participants fulfilled criteria for anxiety at T2.
As shown in Table 1, insomnia at T1 was not signifi-
cantly associated with incident anxiety in the un-
adjusted logistic regression analyses. In the adjusted
analysis, age (lower), educational level (compulsory or
high school rather than university), and depression
(case) at T1 were associated with an increased risk for
incident anxiety at T2.

Of the 1651 participants, 93.0% (n=1535) did not
meet the criteria for depression at T1. Among the 1535
individuals without depression at T1, 60 participants
met the criteria for depression at T2. As detailed in
Table 1, insomnia at T1 was significantly associated with
the incidence of depression (OR=3.93) in the
unadjusted logistic regression analyses. In the adjusted
analysis, insomnia (case; OR =2.94), civil status (single,
divorced, or widowed), place of birth (not born in
Sweden), and anxiety (case) were related to an increased
risk for incident depression at T2. In all, insomnia at T1
remained a significant risk factor for incident depression
in adjusted analyses.

In the main analyses, it was examined whether a
change in insomnia status was associated with the inci-
dence of anxiety and depression. As shown in Table 2,
incident insomnia was significantly associated with the
incidence of anxiety (OR =0.37) and depression (OR =
0.39) in the unadjusted logistic regression analyses. In
the first adjusted analysis, incident insomnia (OR = 0.32)
as well as three of the covariates at T1 [age (lower), edu-
cation level (compulsory or high school rather than uni-
versity), and depression (case)] were associated with an
increased risk for incident anxiety at T2. In the second
adjusted analysis, incident insomnia (OR=0.43) and
three covariates [civil status (single, divorced, or
widowed), place of birth (not born in Sweden), and anx-
iety (case)] were related to an increased risk for incident
depression at T2. As a whole, incident insomnia
remained a significant risk factor for incident anxiety
and depression in adjusted analyses.

Persistence of anxiety and depression from baseline to 6-
month follow-up

In the second set of longitudinal analyses, we investi-
gated the role of insomnia as a risk factor for the persist-
ence of anxiety and depression, in relation to remission
of the conditions. Of the 1651 participants, 9.1% (n =
150) fulfilled the criteria for anxiety at T1. Of the 150 in-
dividuals with anxiety at T1, 84 participants fulfilled the
criteria for anxiety at T2. As can be seen in Table 3, in-
somnia was not a significant risk factor for persistent
anxiety in unadjusted and adjusted logistic regression
analyses.

Of the 1651 participants, 7.0% (n=116) met criteria
for depression at T1. Of the 116 individuals with depres-
sion at T1, 84 participants fulfilled the criteria for de-
pression at T2. Among the 116 individuals with
depression at T1, 57 participants met the criteria for

Table 2 Incident insomnia (T1-T2) as a risk factor for the incidence of anxiety and depression at 6-month follow-up (T2): Descriptive
statistics, univariate logistic regression analyses and multivariate logistic regression analyses

Health Changes in insomnia status [M (SD)]: No Changes in insomnia status [M (SD)]: Unadjusted model Adjusted model
condition incident health condition Incident health condition OR (95% Cl) OR (95% CI) 2
(T2)

Anxiety 017 (30) —.080 (40) 037 (0.16-0.86)" 032 (0.13-0.77)"
Depression 024 (29) —067 (58) 0.39 (0.18-0.87)" 043 (0.18-0.92)"

Observe that a positive mean value for changes in insomnia status indicates remission over time at the group level; a negative value suggests incidence. C/
confidence interval, OR Odds ratio. ~ Significant at the .05 level.  Odds ratios adjusted for age, gender, civil status, vocational status, educational level, place of
birth, anxiety (when depression was the dependent variable), and depression (when anxiety was the dependent variable)
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Table 3 Insomnia at baseline (T1) as a risk factor for the persistence of anxiety and depression at 6-month follow-up (T2):
Descriptive statistics, univariate logistic regression analyses and multivariate logistic regression analyses

Health condition (T2) No insomnia (T1):

Insomnia (T1):

Unadjusted model: Adjusted model:

n (%) n (%) OR (95% ClI) OR (95% CI) ®
Anxiety 36 (52.2) 48 (62.3) 1.52 (0.78-2.94) 1.78 (0.85-3.73)
Depression 22 (42.3) 35 (61.4) 217 (1.01-4.67)" 1.71 (0.63-4.57)

Cl Confidence interval, OR Odds ratio. " Significant at the .05 level.  Odds ratios adjusted for age, gender, civil status, vocational status, educational level, place of
birth, anxiety (when depression was the dependent variable), and depression (when anxiety was the dependent variable)

depression at T2. As is depicted in Table 3, insomnia
was a significant risk factor for persistent depression in
unadjusted logistic regression analyses. Insomnia did,
however, not remain significantly associated with persist-
ent depression in adjusted analyses.

In the main analyses, it was investigated if a change
in insomnia status was associated with the persistence
of anxiety and depression. As displayed in Table 4,
incident insomnia was not significantly associated
with the persistence of anxiety and depression in the
unadjusted logistic regression analyses. In the first
adjusted analysis, none of the predictor variables at
T1 were associated with an increased risk for persist-
ent anxiety from T1 to T2. In the second adjusted
analysis, incident insomnia (OR =0.30) and two covar-
iates [educational status (college or university) and
place of birth (not born in Sweden)] at T1 were
related to an increased risk for persistent depression
from T1 to T2. As a whole, incident insomnia was
only a significant risk factor for persistent depression
in adjusted analyses.

Discussion

The purpose of this study was to examine the role of re-
cently developed insomnia as a risk factor for the inci-
dence and persistence of anxiety and depression. This
approach is novel, to the best of our knowledge, and the
main findings showed that the incidence of insomnia
was an independent risk factor associated with a higher
likelihood of incident anxiety as well as incident and
persistent depression. Another finding was that those
who already had insomnia at baseline were more likely
to report depression 6 months later. This finding of in-
dependent associations between insomnia and incident

depression was expected and consistent with thorough
reviews of the literature (e.g. Baglioni et al. 2011).

Moving back to one of the main findings, namely how
new cases of insomnia were associated with an increased
risk for the development of anxiety and depression 6
months later, this points to the possibility that insomnia
is not only a static marker for the development of psy-
chiatric problems but also that the incidence of insomnia
over time is involved in the development of psychiatric
conditions. This might be explained from a cognitive-
behavioral perspective in that changes towards increased
insomnia symptomatology might trigger cognitions and
behaviors that are likely to be detrimental to anxiety and
depressive symptoms. For example, a spiral of worrisome
and intrusive thoughts triggered by sleep disturbance
might influence psychiatric symptoms, such as anxiety
symptoms and low mood (Harvey 2002). Also, it is also
likely that sleep disturbance acts as a transdiagnostic
mechanism for psychiatric disorders in general. For ex-
ample, it has been proposed that the link between poor
sleep quality or quantity and psychiatric conditions
might be explained by shared or interacting neurobiol-
ogy, such as circadian genes and serotonergic systems
(Harvey et al. 2011).

Although insomnia has been suggested as a transdiag-
nostic perpetuating process of mental health problems
(Dolsen et al. 2014), less is known regarding its potential
role as a precipitating factor. The odds of reporting anx-
iety or depression after incident insomnia were com-
paratively small in comparison to the odds of reporting
anxiety or depression after reporting insomnia at base-
line. As most people with incident insomnia will remit
or experience fluctuations in their insomnia severity
(Morin et al. 2014), the results could perhaps be ex-
plained by how those with insomnia at baseline may

Table 4 Incident insomnia (T1-T2) as a risk factor for the persistence of anxiety and depression at 6-month follow-up (T2):
Descriptive statistics, univariate logistic regression analyses and multivariate logistic regression analyses

Health Changes in insomnia status [M (SD)]: Changes in insomnia status [M (SD)]: Unadjusted model: Adjusted model:
condition Remission of health condition Persistent health condition OR (95% Cl) OR (95% CI) @
(T2)

Anxiety 210 (48) 098 (49) 062 (0.31-1.23) 0.68 (0.31-1.44)
Depression 192 (44) 018 (49) 044 (0.18-1.04) 0.30 (0‘10—0493)x

Observe that a positive mean value for changes in insomnia status indicates remission over time at the group level; a negative value suggests incidence. C/
Confidence interval, OR Odds ratio. * Significant at the .05 level.  Odds ratios adjusted for age, gender, civil status, vocational status, educational level, place of
birth, anxiety (when depression was the dependent variable), and depression (when anxiety was the dependent variable)
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have had insomnia for longer than those who developed
it some time between baseline and follow-up. Thus,
those with insomnia at baseline may have had more se-
vere problems that were more likely to mark or lead to
psychiatric problems, Still, if recently developed insom-
nia means an increased risk of depression or anxiety, this
could have groundbreaking clinical implications. If an
early intervention for sleep problems, as suggested previ-
ously (e.g., Baglioni et al. 2011; Ford & Kamerow, 1989;
Jansson-Fréjmark and Lindblom 2008; Sivertsen et al.
2014) could prevent the future development of psychi-
atric symptoms, much could be saved in terms of health-
care costs and individual sufferings. Recently,
Christensen et al. (2016) showed that cognitive-
behavioral therapy for insomnia (CBT-I) has a preventa-
tive effect on depression, thus producing empirical evi-
dence for the hypothesis. There is also growing evidence
showing that, among patients with insomnia comorbid
with depression, CBT-I might reduce depressive symp-
tomatology (for reviews, see Cunningham and Shapiro
2018 and Jansson-Frojmark & Norell-Clarke, 2016). Fi-
nally, there is also some evidence suggesting that the im-
provement in psychiatric conditions following CBT-I
goes through the reduction in insomnia symptoms (e.g.
Norell-Clarke et al. 2018). These latter empirical findings
go hand in hand with the current study’s findings in that
changes in insomnia might drive alterations in anxiety
and depression.

A related direction for future research could be to de-
velop and test methods that can distinguish those at
greater risk for persistent insomnia from those who will
recover without treatment. One suggestion would be to
further test the predictive powers of commonly used
insomnia-related questionnaires such as the Dysfunc-
tional Beliefs About Sleep (Morin et al. 1993) or Anxiety
and Pre-occupation about Sleep Questionnaire (Tang
and Harvey 2004). Scoring high on both questionnaires
have respectively been associated with a greater risk of
reporting persistent insomnia prospectively (Norell-
Clarke et al. 2014) but they have not been tested as early
screening tools in clinical settings.

Reporting insomnia at baseline was not significantly
associated with the persistence of anxiety and depression
in adjusted analyses. This was unexpected, as insomnia
has been proposed to be a perpetuating factor involved
in the maintenance of depression and anxiety (Taylor
et al. 2003). Again, we suspect that the explanation to
this finding may be in the characteristics of those that
reported insomnia at baseline. In treatment studies, the
successful dissemination of cognitive behavioral therapy
for insomnia has been associated with less depressive se-
verity as well as less severe anxiety (Cunningham and
Shapiro 2018) but this pertains to help-seeking clinical
samples who may be more likely to have interconnected
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problems. Thus, the reasons for improvements in both
sleep and psychiatric symptoms in these studies may be
because CBT-I affects dysfunctional inner or outer be-
haviors that drives the vicious cycles of more than one
health problem, such as intrusive negative thinking. The
problems reported by the participants in our study may
have different etiologies. However, incident insomnia
was independently related to an increased risk for the
persistence of depression. This latter finding extends
previous research and provides further evidence for the
importance of incident insomnia for the maintenance of
depression. This is noteworthy, as previous studies have
indicated that insomnia makes depression more difficult
to treat (Dew et al. 1997). A patient with depression who
develops insomnia may therefore need more targeted
treatment for both depression and insomnia.

Even though several prospective studies exploring the
role of insomnia as a risk factor for the incidence of psy-
chiatric conditions have been published over the past
decade, there are still several knowledge gaps. This study
was designed to address some of these limitations. The
most important gap that we aimed to address in this
study was the lack of prospective studies examining the
link between incident insomnia with the incidence and
persistence of psychiatric conditions. There were also
other strengths with this study, such as a focus on the
persistence/remission of anxiety and depression, an as-
sessment of daytime consequences and other sleep dis-
orders, and controlling for socio-demographic
parameters.

The current investigation is not without methodo-
logical limitations. The first limitation in the current
study concerns how the conditions have been measured.
A proxy for the insomnia diagnosis was used instead of
clinical assessments, but it should be noted that this def-
inition had high concordance with a widely accepted in-
somnia measure (ISI). Anxiety and depression were
measured with a psychometrically sound instrument
(HADS) that, although it is fairly accurate at detecting
cases of anxiety and depression, it does not provide psy-
chiatric diagnoses. A second shortcoming was the lim-
ited response rate (47.1%) at baseline and that the
attrition analysis showed that responders were older
than non-responders. However, several studies have
shown that, when exploring the relations between vari-
ables rather than estimates of a single population param-
eter, high attrition may not have a large impact on the
results (Curtin et al. 2000; Keeter et al. 2006). Our sam-
ple was also representative of the general Swedish popu-
lation on demographic variables, including insomnia
prevalence and age. A final limitation was that we did
not collect information about how the conditions varied
over the whole 6-month timespan since we only asked
the respondents about the month preceding the surveys.
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For this reason, we can, for example, not be certain that
persistent depression in the study is equivalent to a
period of depression persistent from baseline to follow
up. It is likely that variations took place between the
time-points, which might have influenced the results of
the current study. Future studies could include more fre-
quent measures of sleep and psychiatric problems in
order to establish how the symptomatology varied — or
persisted — over time.

Conclusions

This study supports the hypothesis that incident insom-
nia is an independent risk factor for incident anxiety and
depression as well as for persistent depression. The over-
all finding that insomnia is a dynamic marker for psychi-
atric conditions might have heuristic value for theory
and clinical research.
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