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Article history: Objective: The study aimed to examine the 12-month course of cancer-related insomnia (CRI) and to
Received 7 November 2018 identify possible predictors for the prevalence and persistence of CRI.
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data, as well as psychological parameters (Distress Thermometer, PHQ-9, GAD-7, and EORTC-Fatigue),
were assessed at baseline (T1) and 12 months later (T2).
Results: In our sample, a high prevalence of relevant insomnia symptoms (49.4%, ISI > 7) was found,
while a clinical insomnia diagnosis was verified in 12.8% (ISI > 14). When insomnia was present at T1, this
problem was persistent after one year in 64%. At T2, however, significantly more women suffered from
insomnia symptoms (53.3% women vs. 39.3% men; p = 0.003). Insomnia was associated with many
clinical and psychological parameters, especially with fatigue (r = 0.5). Multiple regression analysis
revealed that, in women, only insomnia at T1 was a significant predictor for insomnia at T2 (R? = 0.40;
F(5) = 12.5; p < 0.001), whereas in men insomnia, depressive symptoms and the use of psychotropic
drugs at T1 predicted the extent of insomnia at T2 (R?> = 0.28; F(7) = 9.5; p < 0.001). In all participants,
levels of distress, depression, and anxiety decreased from T1 to T2 (p's < 0.016).
Conclusion: Insomnia is a common disorder in cancer patients. Although medical and psychological
parameters improved during the 12-month course of cancer treatment, our results show that insomnia is
highly persistent, especially in women. This indicates that adequate support for those affected is needed.
Clinical Trial Registration Number: DRKS00004860.
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1. Background

Humans spend on average about one-third of their lives asleep
[1]. Sleep is essential for survival and plays a key role in biological
and mental regeneration processes. Lack of sleep is associated with
an increased risk for many disorders of mental and physical health,
increased mortality, as well as substantial disease costs [2—7].

Insomnia is listed in the International Classification of Sleep
Disorders — Third Edition (ICSD-3) as one of six categories of
sleeping disorders. A distinction between acute and chronic
insomnia is described; the earlier etiological distinction was be-
tween primary and secondary forms of insomnia [8]. Insomnia
disorders are defined as sleep onset and/or sleep maintenance
disorders and/or early-morning awakening, which are associated
with impaired performance and daytime wellbeing. The modern
operationalized classification systems, ICD-10 (1992) and DSM-5
(2015), also require that the symptoms persist for a minimum of
one month before a diagnosis of insomnia is established.

Insomnia is one of the most common disorders worldwide,
affecting at least 6—10% of the adults in industrialized countries in
its chronic form [1,9]. Results of a longitudinal study in a repre-
sentative population-based sample showed that women persis-
tently scored higher in insomnia than men over the course of five
years [10]. In general, women seem to report more insomnia than
men in healthy populations as well as in cancer patients. In cancer
patients, studies show that the reported prevalence figures vary
between 17% and 70% for sleep problems [11] and between 19% and
63% for cancer-related insomnia disorders [12—14]. On average, 40%
of cancer patients are affected by discrete insomnia symptoms, and
almost 20% meet the diagnostic criteria for a clinically relevant
insomnia syndrome. The prevalence for cancer-related insomnia
is thus substantially greater than in the general population
[15,16,11,17,12,18]. At the level of individual tumor entities,
insomnia disorders appear to occur most frequently in lung and
breast cancers [12]. Although insomnia in tumor patients is
frequent, there is still a dearth of studies on predisposing and
perpetuating factors in the course of cancer-related insomnia.

Insomnia disorders are comorbid with a physical ailment and
rarely occur in isolation. The hyperarousal model of insomnia
postulates that increased levels in cognitive, emotional and physi-
ological domains represent both predisposing and perpetuating
factors in the pathogenesis of insomnia [19]. Insomnia tends rather
to be associated in a cluster of symptoms with fatigue and pain, as
well as mental disorders such as anxiety and depression, and to be
in bidirectional correlation with these symptoms [17,12,18,20—26].
In a large sample of cancer patients, it was found that anxiety
predicted insomnia after controlling for fatigue, depression, and
pain [27]. Furthermore, depression and anxiety were identified as
risk factors for insomnia in prostate cancer survivors [28], whereas
female gender (as well as anxiety, together with dyspnea and pain)
was a risk factor for insomnia in a sample of patients with lung
cancer [29]. Treatment of depression has been shown to improve
insomnia in breast cancer survivors [30]. However, more research is
needed to understand the associations between cancer-related
insomnia and socio-demographic, clinical and psychological
parameters of cancer patients.

Therefore, we conducted a prospective, observational study in
national Comprehensive Cancer Centers (CCC) in Germany exam-
ining the nature and extent of cancer-related insomnia. The present
study especially aimed at:
of cancer-related insomnia

- reporting prevalence rates

throughout one year

- analyzing associations of cancer-related insomnia with socio-
demographic, clinical and psychological parameters

- identifying gender-specific predictors of cancer-related
insomnia.

2. Methods
2.1. Design and subjects

This analysis is part of a Germany-wide longitudinal survey
among patients in national CCCs evaluating self-reported use of
psychological support [31]. The study was funded by German
Cancer Aid, and it was registered in the German Clinical Trials
Registry (registration no. DRKS00004860). Data collection was
carried out in 2013/2014 in a survey of patients aged >18 years with
cancer in 13 German CCCs. After consenting to participate in the
study, the patients were asked to complete questionnaires at
baseline (T1) and 12 months later (T2). All participants gave
their informed consent in writing. The survey was approved by the
ethics committee of the Medical Centre Freiburg (No. 139/13) in
accordance with the Declaration of Helsinki. Furthermore, the
approval was confirmed by the respective ethics committees of all
CCCs. Details on the study design, recruitment procedure, partici-
pants, and the primary outcome were published by Weis and
colleagues [31].

Of the many validated assessment tools used to evaluate
insomnia, only two questionnaires have been validated specifically
in cancer patients: the Pittsburgh Sleep Quality Index (PSQI) and the
Insomnia Severity Index (ISI). The ISI is reliable, sensitive to changes
over time and able to quantify the severity of insomnia [32,33,16]
and was therefore chosen for the study. According to the aim of
this secondary analysis, we included only patients who completed
the ISI twice. At T1, a total of n = 796 patients filled in the ques-
tionnaire, whereas at T2 the questionnaire was completed by
n = 469 participants. For data analysis, we selected patients with no
more than one missing item in the ISI at T1 and T2. This resulted in a
final sample of N = 405 patients.

2.2. Measurements

All participants completed a form to assess socio-demographic
parameters (eg, gender, age, relationship status, educational level)
and clinical data (eg, use of psychotropic drugs, psychotherapy in
the past). Medical information of the disease (eg, tumor and status)
was taken from medical records.

Insomnia Severity Index (ISI): The ISI measures the severity of
insomnia, evaluating sleep onset, sleep maintenance, early morn-
ing awakening, sleep dissatisfaction, interference of sleep diffi-
culties with daytime functioning, noticeability of sleep problems by
others, and distress caused by disturbed sleep [34]. It consists of
seven items rated on a five-point Likert scale. The total score ranges
from O to 28, higher values indicating a greater degree of severity of
insomnia. The standard cut-offs are >7 for sub-threshold insomnia
and >14 for clinical insomnia. The reliability and validity of the
questionnaire have been confirmed, and it is sensitive to insomnia
in cancer patients [16].

Distress Thermometer: The Distress Thermometer is a short
screening tool designed to measure cancer patients' levels of
distress [35]. It is a self-rating scale of 0—10, where 0 = “no distress”
and 10 = “extreme distress”.

Patient Health Questionnaire (PHQ-9): The PHQ-9 is a self-rating
measurement assessing depressive symptoms present during the
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last two weeks [36]. Nine items can be rated on a four-point Likert
scale resulting in a total score ranging from 0 to 27. Higher values
indicate a greater degree of severity of depression.

Generalized Anxiety Disorder Scale (GAD-7). The GAD-7 assesses
symptoms of generalized anxiety disorder over the past two weeks
[37]. It is a seven-item self-report instrument that uses a four-point
Likert scale to rate each item. The total score ranges from O to 21
with higher values indicating a greater degree of anxiety.

EORTC QLQ-FA13: The EORTC QLQ-FA13 is a multidimensional
questionnaire assessing cancer-related fatigue [38]. Its 13 items are
rated on a four-point Likert scale. Higher values indicate higher
levels of fatigue.

2.3. Data analysis

For data analysis, we used the software IBM SPSS statistics 21. We
accepted one missing value in the questionnaires, which was
substituted by the mean of the completed items. If the number of
missing values was n > 2, the case was excluded from the analysis.
Student's t-test and y>-test were used to assess the differences in
socio-demographic and clinical features. The prevalence of insomnia
was based on individuals with an ISI cut-off of 7 for sub-threshold
insomnia (“screening positive”) and an ISI cut-off of 14 for moder-
ate to severe insomnia (“clinical insomnia”). Furthermore, we
calculated 95% confidence intervals to indicate the precision of the
estimation. For repeated-measure analyses, dependent sample t-
tests were conducted as well as McNemar tests. To analyze gender-
specific associations of socio-demographic and clinical characteris-
tics, we first computed Pearson correlations, followed by a multiple
linear regression analysis to explore to what extent insomnia can be
predicted by socio-demographic and clinical parameters. A signifi-
cance level of p < 0.05 was predefined for all analyses.

3. Results
3.1. Sample characteristics

The whole sample included n = 178 (44%) male and n = 227
female participants (56%). The mean age of the sample was 58.6
years (SD = 10.9) with men being on average two years older than
women. The majority of the participants reported being in a rela-
tionship (78%). The most frequent tumor diagnoses were breast
cancer, prostate/testicular cancer, and colorectal cancer. One-third of
the men had prostate or testicular cancer, whereas more than half of
the women in the sample had breast cancer (54.8%). In most of the
patients, the disease was a primary tumor (82.9%), while 17.1% had a
relapse or secondary tumor. At T1, 45.7% of the patients were tumor-
free but still receiving oncological treatment, whereas the percent-
age of tumor-free patients at T2 increased to 81.3%. For details, see
Tables 1 and 2. Ten percent of the sample reported current use of
psychotropic drugs, and 16.8% had undergone psychotherapy in the
past, significantly more of these patients being women than men.
Women also reported higher values in all questionnaires concerning
psychological parameters (distress, depression, anxiety, and fatigue)
than men. However, in women as well as in men distress, depression,
and anxiety improved from T1 to T2 (p's < 0.016, see Table 3). Only
with regard to levels of fatigue were gender differences found:
whereas men showed decreased levels of fatigue at T2 (t(81) = 2.6;
p =0.012), women did not show any differences in fatigue from T1 to
T2 (t(99) = 1.9; p = 0.068). For details see Table 3.

3.2. Prevalence and course of cancer-related insomnia

A total of 49.4% of the participants (n = 200) exceeded the cut-
off of 7 in the ISI at baseline and therefore screened positive for

insomnia (95% CI [44.5—54.3]). Men and women did not differ
significantly from each other (men: 47.2%, 95% CI [39.9—54.5] vs.
women 51.1%, 95% CI [44.6—57.6]). Clinically relevant insomnia
(ISI > 14) was found in 12.8% of patients (n = 52) of the present
sample (95% CI [9.5—16.1]). There were no statistically significant
differences regarding gender (men: 10.1%, 95% CI [5.7—14.5] vs.
women 15.0%, 95% CI [10.3—19.7]).

After one year, 47.2% (n = 191; 95% CI [42.3—52.1]) of the par-
ticipants were still suffering from insomnia symptoms (ISI > 7);
significantly more women than men (men: 39.3%; 95% CI
[32.2—46.4] vs. women 53.3%; 95% CI [50.0—56.6]). Although the
overall prevalence rate did not differ significantly from T1 to T2
(Chi%(1) = 0.47; p = 0.494), the group exceeding the cut-off was not
identical from T1 to T2 (Chi%(1) = 42.3; p < 0.001). Furthermore,
clinical insomnia (ISI > 14) at follow-up was reported significantly
more often in women (total: 13.6%; 95% CI [10.3—16.9]; men: 8.4%;
95% CI [4.3—12.5] vs. women: 17.6%; 95% CI [12.6—22.6]).

A total of n = 64 participants (15.8% of the whole sample)
developed insomnia during the one year, not exceeding the cut-off
(ISI > 7) at T1 but exceeding it at T2, whereas n = 73 participants
(18%) reported an improvement in insomnia, falling below the cut-
off at T2. N = 127 patients screened positive for insomnia both at T1
and T2 (31.4% of the whole sample, or 63.5% of patients reporting
insomnia at T1). Of 116 women who screened positive (cut-off > 7)
atT1, 70% (n = 81) also had insomnia symptoms at T2 (persistent or
recurrent insomnia). In men, this proportion was only 55% (gender
difference: p = 0.021). This gender difference was also found when
using the cut-off of 14, although it did not reach significance due to
the small sample sizes (persistence/recurrence of insomnia in 53%
(n = 18) of affected women, in contrast to 28% (n = 5) of affected
men, p = 0.073).

Fig. 1 shows the prevalence rates according to the tumor
diagnoses at T1 and T2. In 16%, breast cancer showed the highest
prevalence rate of insomnia among all tumor diagnoses. In most
entities, the prevalence rate did not differ from T1 to T2; only in
patients with prostate/testicular cancer was a significant
(p = 0.021) decrease found. When patients with breast cancer and
prostate/testicular cancer were excluded, the gender difference
regarding the prevalence of insomnia symptoms at T2 disappeared
for ISI > 7 (71% of persistence/recurrence in affected women vs. 61%
in men, p = 0.191) and for ISI > 14 (36% of persistence/recurrence in
affected women vs. 39% in men, p = 0.598).

When using the mean scores instead of dichotomous cut-off
categories, the picture remains the same (see Table 4). At T1 the
whole sample showed on average an ISI sum score of M = 8.7
(SD = 4.6) and at T2 a sum score of M = 8.6 (SD = 4.8). Thus, the
sum score of insomnia did not change over the course of one year in
the whole sample (T(404) = 0.635, p = 0.526). The score for men
decreased somewhat towards T2 (T(177) = 1.6, p = 0.111), while it
increased very slightly in women (T(226) = —0.49, p = 0.625), but
these differences were not significant. However, a repeated-
measure ANOVA revealed a significant main effect for gender dif-
ferences in insomnia (F(1) = 9.4, p = 0.002), with a higher rate for
persistent/recurrent insomnia for women at T2.

3.3. Gender-specific predictors of cancer-related insomnia

As differences between men and women were found in
insomnia at T2, we conducted correlation analyses of socio-
demographic and clinical parameters at T1 with insomnia at T2
according to gender. In men, significant moderate correlations were
found between insomnia at T2 and both depression and insomnia
at T1. In women, insomnia at T2 correlated significantly with
depression, anxiety, fatigue, and insomnia at T1. For details, see
Table 5.
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Table 1
Socio-demographic parameters.
Whole sample (N = 405) Men (n = 178) Women (n = 227) Statistics p
Age M (SD) 58.6 (10.9) 60.9 (11.1) 56.7 (10.5) t(403) = -39 0.000
Range 20-90 20-90 30-89
Classification by age
20—39 years n (%) 22 (5.4) 8 (4.5) 14 (6.2) Chi%(2) = 20.1 0.000
40-59 years n (%) 197 (48.6) 66 (37.1) 131 (57.7)
60—90 years n (%) 186 (45.9) 104 (58.4) 82 (36.1)
In a relationship
Yes n (%) 302 (78.0) 138 (82.6) 164 (74.5) Chi%(1) = 3.6 0.063
No n (%) 85 (22.0) 29 (17.4) 56 (25.5)
Educational level
Secondary school n (%) 128 (32.0) 66 (37.9) 62 (27.4) Chi%(2) = 11.7 0.003
Intermediate school n (%) 117 (29.2) 36 (20.7) 81 (35.8)
High School n (%) 155 (38.8) 72 (41.4) 83 (36.7)
Note: sample sizes may vary due to missing data.
Table 2
Cancer-related parameters.
Whole sample (N = 405) Men (n = 178) Women (n = 227) Statistics p
Tumor diagnosis
Breast cancer n (%) 121 (30.6%) - 121 (54.8) Chi?(5) = 189.4 0.000
Prostate/testicular cancer n (%) 58 (14.7%) 58 (33.3) —
Colon/rectal cancer n (%) 54 (13.7%) 36 (20.7) 18 (8.1)
Lung cancer n (%) 33 (8.4%) 10(5.7) 23 (104)
Skin cancer n (%) 30 (7.6%) 19 (10.9) 11 (5.0)
Other tumors n (%) 99 (25.1%) 51(29.3) 48 (21.7)
Classification by cancer manifestation
Primary cancer manifestation n (%) 305 (82.9) 140 (86.4) 165 (80.1) Chi%(1) = 2.6 0.126
Secondary tumor/relapse n (%) 63 (17.1) 22 (13.6) 41(19.9)
Time since diagnosis M (SD) 2.0 (3.0) 1.8 (2.9) 2.1(3.1) t(397) = 1.1 0.278
range 0-22 0-22 0-18
Status of the disease at T1
With tumor n (%) 158 (54.3) 64 (47.4) 94 (60.3) Chi%(1) = 4.8 0.034
Tumor-free n (%) 133 (45.7) 71 (52.6) 62 (39.7)
Status of the disease at T2
With tumor n (%) 54 (18.7) 19 (16.5) 35(20.1) Chi%(1) = 0.6 0.538
Tumor-free n (%) 235 (81.3) 96 (83.5) 139 (79.9)
Note: sample sizes may vary due to missing data.
Table 3
Psychological parameters.
Whole sample (N = 405) Men (n = 178) Women (n = 227) Statistics p
Current use of psychotropic drugs
n (%) 40 (10.0) 7 (4.0) 33 (14.8) Chi%(1) = 12.9 0.005
(%) 360 (90.0) 170 (96.0) 190 (85.2)
Psychotherapy in the past
n (%) 67 (16.8) 19 (10.8) 48 (21.4) Chi%(1) = 8.0 0.005
n (%) 333(83.3) 157 (89.2) 176 (78.6)
Distress T1 M (SD) 5.0 (2.5) 4.7 (2.7) 53(2.3) t(341.4) =24 0.017
Range 0-10 0-10 0-10
Distress T2 M (SD) 3.9(2.6) 3.5(2.6) 4.2 (2.6) t(355) = 2.5 0.014
Range 0-10 0-10 0-10
Depression T1 M (SD) 6.1 (4.7) 49 (4.2) 7.1 (4.8) t(398.3) = 5.0 0.000
Range 0-23 0-20 0-23
Depression T2 M (SD) 5.3 (4.9) 4.1 (4.1) 6.3 (5.2) t(397) = 4.6 0.000
Range 0-24 0-21 0-24
Anxiety T1 M (SD) 4.6 (4.3) 3.7 (3.9) 5.3 (4.5) t(397.4) = 3.7 0.000
Range 0-21 0-21 0-20
Anxiety T2 M (SD) 3.7 (4.2) 2.5(3.3) 4.5 (4.6) t(396) = 5.1 0.000
Range 0-21 0-18 0-21
Fatigue T1 M (SD) 5.4 (2.0) 5.0(1.7) 6.0 (2.1) t(193) = 3.5 0.001
Range 3-12 3-9 3-12
Fatigue T2 M (SD) 5.1(1.8) 4.5 (1.4) 5.5(2.0) t(177.6) = 4.0 0.000
Range 3-11 3-8 3-11

Note: sample sizes may vary due to missing data.
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Fig. 1. Prevalence of insomnia (ISI > 7) according to cancer diagnosis comparing T1 and T2.

In the next step, gender-specific multiple linear regression
analyses were performed to reveal possible predictors of insomnia
at T2. Significantly correlated socio-demographic, clinical and
psychological parameters at T1 were included in the regression
model as predictors, whereas insomnia at T2 represented the
dependent variable. In men, the use of psychotropic drugs,
depression, and insomnia at T1 were found to be reliable predictors
for the extent of insomnia at T2. The predictors explained 28% of the
variance in insomnia scores at T2 in men. The results of the
regression analysis in woman indicated that only insomnia at T1
was a reliable predictor for insomnia at T2, explaining 40% of the
variance. In both women and men, insomnia at T1 was found to be
the strongest predictor. For details, see Table 6.

4. Discussion

Insomnia is a frequent, but underestimated problem in cancer
patients [15]. There is a dearth of studies on the course of insomnia
during and especially after cancer treatment. In our longitudinal
study with heterogeneous cancer entities, we found a prevalence of
almost 50% for symptoms of insomnia (ISI > 7), and a prevalence of
13% for severe (clinical) insomnia (ISI > 14). This is higher than the
prevalence in the normal population in Germany [39] and lies
within the margins of prevalence rates for CRI reported in the
literature, although severe forms of insomnia were somewhat
scarcer in our sample [12,13]. Age, social status and cancer status
were not correlated with insomnia. The strong correlation in our
study with fatigue, depression and the use of psychotropic drugs is

not surprising, given that sleep disorders may cause fatigue, that
insomnia can be a symptom of depression and that psychotropic
drugs may be prescribed for mental disorders or psychological
distress, which are often associated with insomnia. Other studies
likewise reported no correlation of CRI with age, but a high corre-
lation with psychological distress [15].

Our main finding is that, after one year, although 80% of patients
were tumor-free and all psychological parameters (distress, anxi-
ety, depression) had improved, the overall rate of insomnia had
only marginally decreased; 64% of those who had previously
reported insomnia symptoms continued to suffer from these
complaints. We found no significant gender difference in insomnia
at baseline, but, while the rate of insomnia decreased in men from
baseline to follow-up one year later, it persisted in women. As the
predominant cancer entity was prostate cancer in men and breast
cancer in women, this result may have been affected by differences
not only in treatment strategies and recovery rates but also in the
impact on bodily self-concept. When these two entities were
excluded, the rates for persistent/recurrent insomnia for men
matched those for women more closely. In both sexes, the strongest
predictor for insomnia at follow-up was insomnia at baseline.
Insomnia was closely related to actual psychological distress, anx-
iety, and depression. As neither time since diagnosis nor cancer
status (primary or relapse, with tumor or tumor-free) was associ-
ated with insomnia at baseline or predicted insomnia prospectively
at follow-up, we assume that insomnia was less related to physical
conditions than to worries and psychological distress both during
cancer treatment and after remission. Unlike in men, psychological

Table 4
Prevalence (ISI > 7) and course of insomnia.
Whole sample (N = 405) Men (n = 178) Women (n = 227) Statistics p
T1 insomnia
Sum score M (SD) 8.7 (4.6) 8.2 (44) 9.1 (4.8) t(403) =19 0.053
Range 1-24 1-22 3-24
Cut-off > 7 n (%) 200 (49.4) 84 (47.2) 116 (51.1) Chi%(1) = 0.61 0.248
T2 insomnia
Sum score M (SD) 8.6 (4.8) 7.7 (4.3) 9.3 (5.1) t(401.6) = 3.4 0.001
Range 2-24 2-24 2-24
Cut-off > 7 n (%) 191 (47.2) 70 (39.3) 121 (53.3) Chi}(1) = 7.8 0.003
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Table 5

Gender-specific correlations of socio-demographic, clinical and psychological parameters at T1 with insomnia at T2.

Insomnia at T2

Men (n = 178) Women (n = 227)
r p r p

Socio-demographic parameters Age 0.2 0.007 -0.1 0.234

Relationship -0.1 0.338 0.1 0.042

Clinical parameters Classification of cancer manifestation -0.1 0.650 0.1 0.893

Time since diagnosis -0.1 0.658 0.1 0.390

Status of the disease -0.1 0.935 -0.1 0.529

Actual use of psychotropic drugs 0.2 0.008 0.1 0.563

Psychotherapy in the past 0.1 0.145 0.1 0.460

Psychological parameters Distress 0.2 0.001 0.3 0.000

Depression 0.4 0.000 0.4 0.000

Anxiety 0.3 0.000 0.4 0.000

Fatigue 0.3 0.011 0.5 0.000

Insomnia 0.5 0.000 0.5 0.000
Table 6 a transient problem restricted to treatment phases but tends to
avle . ) . become a chronic condition also in the post-treatment period,

Gender-specific models of regression. R R R X X
particularly in women. The period after treatment completion is
Dependent variable  Predictors (at T1) B SE Beta t p often described by survivors as more difficult than the treatment
Insomnia at T2 Men itself [41]. Sleep disorders impair the quality of life and are a risk
R® = 0.28; Psychotropic drugs 3.8 15 02 26 0009 factor for further physical and psychological disorders. In a review
F(7)=9.5; p = 0.000 E}‘Zg;ﬁfllao“ 8’421 g'} 8'42; i; g'ggg for the EORTC quality of life group, insomnia and fatigue were the
Insomnia at T2 Women most preyalent symptoms; they were also the issues rated as most
R? = 0.40: Insomnia 03 01 03 25 0014 relevant in cancer survivors two and more years after diagnosis

F(5) = 12.5; p = 0.000

Note: the table shows only variables that reached significance in the regression
analysis; thus, distress and anxiety in men as well as relationship, distress, and
anxiety in women were excluded.

variables did not predict insomnia one year later in women. This
may be due to the variability of psychological distress over time but
could also result from the close correlation of these variables with
the main predictor, insomnia at baseline. Overall, we found that
even when anxiety and depression improve, sleep disturbances
may be intractable and persistent far beyond remission.

The results of our study have to be interpreted in light of the
following limitations. The main weakness of our study is that we
used a self-report measurement, while a clinical diagnostic inter-
view would have been the gold standard. We used the standard
cut-offs of the ISI, but other instruments and cut-offs were applied
in previous studies, which may render the comparison of preva-
lence rates difficult. Unfortunately, there are a few parameters that
should have been assessed to strengthen the results of the present
analysis. Eg, in our sample there was no data available on the ex-
istence or extent either of insomnia in the past or other sleep dis-
orders. Likewise, it was overlooked to measure pain and its
influence on insomnia in cancer patients. Furthermore, it would
have been important to consider drug therapy or cancer treatment
in the analysis. As the present study is based on a naturalistic
design, though, drug therapy and cancer treatment differed too
much within the sample. Future research may examine this effect
in a randomized controlled trial. Moreover, with only two assess-
ment points, we cannot distinguish between chronic and recurrent
sleep disturbances. The sample was based on many different cancer
entities but included a high proportion of breast cancers. Therefore,
some conclusions may be most appropriate for this patient group.

5. Conclusion

In conclusion, our results strongly indicate that, although
sleeping problems have been shown to be associated with cancer
treatments [40], insomnia in cancer patients cannot be regarded as

[42]. Routinely screening cancer patients for sleeping problems
should be not only part of standard diagnostics in cancer care
during the treatment course but also an integral part of survivor-
ship care. Sleep disturbances are highly treatable; however,
although physicians tend to prescribe hypnotics, patients are often
reluctant to take psychotropic medication [43]. Therefore, psy-
choeducation about sleep hygiene, relaxation methods, and psy-
chological interventions should be offered more often [44]. With
our study, we hope to draw more attention to the risk of chronic or
recurrent insomnia in cancer, especially in female cancer survivors.
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