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Background: Insomnia and cognitive impairment are both common conditions
experienced by people diagnosed with cancer. Individually, these conditions have
negative impacts on functioning, but the combined burden has yet to be evaluated.
The purpose of this research was to estimate rates of comorbid insomnia and
perceived cognitive impairments, examine the longitudinal associations between these
two conditions, and identify demographic and clinical factors associated with reporting
both insomnia and perceived cognitive impairment.

Methods: In this secondary analysis, a heterogeneous sample of 962 patients
completed the Insomnia Severity Index (ISI) and the Cognitive Failures Questionnaire
(CFQ) at the time of their cancer surgery (baseline; T1) and then again at 2 (T2), 6 (T3),
10 (T4), 14 (T5), and 18 (T6) months. Correlations and partial correlations, controlling for
age and education level, were computed at each time point to assess the relationship
between ISI and CFQ scores. Cross-lagged correlations assessed associations between
ISI and CFQ scores over time. Proportions of patients with comorbid insomnia and
cognitive impairments were calculated and logistic regressions investigated changes
over time in these proportions. ANOVAs, logistic regressions, ordinal regressions, and
multinomial regressions were used to identify risk factors of having comorbid insomnia
and cognitive difficulties.

Results: Significant and bidirectional correlations between ISI and CFQ scores were
observed at each time point and over time. The proportion of patients having both
clinical levels of insomnia and perceived cognitive difficulties ranged from 18.73
to 25.84% across time points and this proportion was significantly greater at T1
and T2 than T4, T5, and T6. Participants who reported comorbid insomnia and
cognitive impairment were more likely to be younger, female, not currently working,
currently receiving chemotherapy, with clinical levels depression and anxiety, and using
antidepressants or anxiolytics.
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Conclusion: Comorbid insomnia and perceived cognitive impairment affects around
one in five patients and is more frequent at the beginning of the cancer care trajectory.
The relationship between insomnia and cognitive impairment appears to be bidirectional.
Insomnia may represent an important patient level vulnerability that when identified and
treated can improve perception of cognitive function.

Keywords: cancer, cognition, impairment, insomnia, sleep

INTRODUCTION

Insomnia is a prevalent and persistent condition in people
diagnosed with cancer throughout their treatment trajectory
(Palesh et al., 2010; Leysen et al., 2019). Insomnia is defined
as dissatisfaction with sleep quality or quantity characterized by
difficulty initiating or maintaining sleep that causes significant
distress and impairment in functioning (American Psychiatric
Association, 2013). When symptoms occur at least 3 times per
week and have been present for at least 3 months, the diagnostic
criteria for insomnia disorder are met. Estimates suggest that
roughly 40–60% of patients will present with insomnia symptoms
and that around 20% will meet the criteria for a disorder
at the time of diagnosis (Savard et al., 2011; Fleming et al.,
2018; Harrold et al., 2020). Even after treatment completion,
the prevalence of insomnia symptoms or disorder remains up
to three times greater than in the general population, with a
prevalence of insomnia symptoms of 47% at 12 months (Fleming
et al., 2018) and 36% at 18 months (Savard et al., 2011) compared
to roughly 6–10% (Ohayon, 2002; Buysse, 2013). Patients who
experience insomnia at the time of their cancer diagnosis are
significantly more likely to report persistent insomnia, compared
to those who identify as good sleepers (Savard et al., 2011),
which emphasizes the importance of early identification and
intervention. Factors associated with cancer-related insomnia
include younger age (Harrold et al., 2020), having a diagnosis
of a breast or gynecological cancer (Savard et al., 2011; Harrold
et al., 2020), receiving chemotherapy (Fleming et al., 2018),
and experiencing comorbid anxiety or depression (Hoang et al.,
2019; Maguire et al., 2019). Insomnia in cancer survivors has
been associated with greater overall symptoms burden including
higher levels of pain, fatigue, anxiety, and depression (Nishiura
et al., 2015). Insomnia has also been linked to an increased risk
of infections (Ruel et al., 2015), worse long-term quality of life
(Lowery-Allison et al., 2018), and poorer treatment response
and greater overall mortality (Innominato et al., 2015), although
the latter needs to be demonstrated in more studies. As such,
insomnia is an important treatment target to optimize short and
long-term cancer recovery.

Cognitive impairment is also a common, but less well-
understood, complaint of people diagnosed and treated for
cancer. Compared to non-cancer controls, neuropsychological
testing demonstrates a range of objective deficits in memory,
concentration, information processing and executive functioning
in some but not all cancer survivors (Ahles and Root, 2018;
Janelsins et al., 2018). A systematic review of 101 cross-sectional,
longitudinal, and randomized controlled studies reported more
cancer-related cognitive alterations for subjective measures

than performance tasks (Bray et al., 2018). In a prospective
observational study, 45% of women with breast cancer 6 months
post-chemotherapy (n = 581) reported a clinically meaningful
decline in perceived cognition, compared to 12% of non-cancer
controls (n = 334) (Janelsins et al., 2017). As with insomnia,
younger age and higher levels of anxiety and depression are
also associated with greater cognitive complaints. Cognitive
impairment has a significant negative impact on quality of life,
including return to work, social relationships, and self-confidence
(Lange et al., 2019), which makes the identification of potentially
modifiable risk factors a research and clinical imperative.

In the general population, insufficient quality and quantity
of sleep has been found to be associated with numerous
cognitive deficits including impaired psychomotor and cognitive
speed, attention, learning, memory, and executive function
(Goel et al., 2009). More specifically, insomnia is associated
with worse working memory, attention, and perceived cognitive
impairment (Brownlow et al., 2020). The cognitive effects
of insomnia in cancer patients has not been well studied.
An early cross-sectional study of women with breast cancer
found that those with an insomnia disorder had worse verbal
episodic memory and executive functioning assessed objectively
(Caplette-Gingras et al., 2013). In a more recent cross sectional
online survey of 1,393 breast cancer survivors, 47% showed
current cognitive complaints and those who reported sleep
difficulties were twice as likely to report cognitive impairments
(Boscher et al., 2020). When assessed prospectively in a different
sample of 98 women with breast cancer from the time of
diagnosis to 12 months, rates of perceived cognitive impairments
were stable at roughly 36% (Rodriguez et al., 2021). While
fatigue and insomnia were associated with greater perceived
cognitive impairment, insomnia did not significantly predict
future cognitive impairment (Rodriguez et al., 2021). In men
with prostate cancer, insomnia symptoms significantly mediated
the relationship between receiving androgen deprivation therapy
and perceived cognitive function and satisfaction with cognition
(Garland et al., 2021b). In sum, although existing research
suggests an association between cancer-related insomnia and
both objective and perceived cognitive impairment, it is not
yet clear the extent to which insomnia precedes or follows
cognitive impairments, how commonly these symptoms co-
exist and what factors may influence this co-morbidity.
Further, studies have investigated only a few specific groups
of cancer patients, often breast cancer, which limits the
generalizability of results.

The objectives of this secondary analysis were to estimate
rates of comorbid insomnia and perceived cognitive impairments
and examine the longitudinal associations between these two

Frontiers in Neuroscience | www.frontiersin.org 2 January 2022 | Volume 15 | Article 817933

https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


fnins-15-817933 January 20, 2022 Time: 10:47 # 3

Garland et al. Comorbid Insomnia and Cognitive Impairment

conditions in the 18 months following a cancer surgery. Further,
we sought to identify factors that are associated with reporting
both insomnia and perceived cognitive impairment, compared to
those individuals who only report one of the symptoms or none.

MATERIALS AND METHODS

Participants
This is a secondary analysis of a larger study on the epidemiology
of cancer-related insomnia (for details, see Savard et al., 2009,
2011). Patients were eligible if they were scheduled to undergo
a surgery with a curative intent for a first non-metastatic
cancer, were between 18 and 80 years old and were able to
read and understand French. They were excluded if they had
received a neoadjuvant treatment for cancer, the surgery was
part of brachytherapy for prostate cancer, had severe cognitive
impairments (e.g., Alzheimer’s disease) or a severe psychiatric
disorder (e.g., psychosis, bipolar disorder), had received a
diagnosis for a sleep disorder other than insomnia (including
sleep apnea), and had severe visual, hearing or language defects.
A total of 3,196 patients were solicited, 1,677 were eligible (52.5%
of solicited patients), and 962 agreed to participate (57.4% of
eligible patients).

Procedure
Patients were approached by a research assistant to participate to
the study on the day of their pre-operative visit at L’Hôtel-Dieu de
Québec and the Hôpital du St-Sacrement of the CHU de Québec-
Université Laval. The study was approved by the ethics review
boards of both hospitals. After the study goals and procedures
were explained, agreeing patients were invited to provide written
consent to participate. They also received a battery of self-report
scales to be completed within the next 2 weeks (baseline; T1)
and received by mail the same questionnaires to fill out 2 (T2),
6 (T3), 10 (T4), 14 (T5), and 18 (T6) months later. Of note, 81.2%
of the participants completed baseline measures after the surgery
(20 days after on average).

Measures
Data on cancer and treatment-related information was abstracted
from patients’ medical charts. Participants self-reported other
demographic variables.

Insomnia Severity Index (ISI): The ISI contains 7 items
designed to specifically assess the severity of insomnia symptoms,
their impact on daytime functioning, and the amount of
associated distress in the past week (Savard et al., 2005). The ISI
is summed to compute a total score with a range of 0–28. Higher
values indicate more severe insomnia severity and a score of ≥ 8
indicates the presence of clinical levels of insomnia.

Cognitive Failures Questionnaire (CFQ): The CFQ is a 25-
item measure of self-reported failures in perception, memory,
and motor function in the past 6 months at T1 and since the last
questionnaire completion from T2 to T6 (Broadbent et al., 1982).
Responses are rated on a 5 point scale from 0 (never) to 5 (very
often), yielding a total score of 0–100. The higher the score, the
more cognitive impairment. The psychometric qualities of this

questionnaire are satisfactory (Broadbent et al., 1982) and this
measure is frequently used to assess self-reported cognition in
cancer patients (Bray et al., 2018). While there is no universally
agreed upon cutoff score to distinguish clinically significant
levels of perceived cognitive impairment using this instrument
in cancer patients, past research in cardiac patients have used
scores ≥ 26 (Moulaert et al., 2017), > 32 (Boyce-van der Wal
et al., 2015), and > 44 (Steinbusch et al., 2017). We decided to use
a cutoff > 32, which appeared to be a good compromise between
having a too liberal or a too conservative criterion.

Statistical Analyses
Correlations and partial correlations, controlling for age and
education level, were computed at each time point to assess the
relationship between insomnia (ISI) and cognitive functioning
(CFQ) scores. Cross-lagged correlations of ISI scores with
subjective cognitive functioning (CFQ) were also computed
between one variable at one time point and the other variable
at the previous time point, and this, by including in the
calculation all five possible combinations of a time point and
the previous time point (i.e., T1-T2, T2-T3, T3-T4, T4-T5,
and T5-T6). Descriptive analyses (frequencies, percentages) were
conducted to estimate, at each time point, the proportion of
patients who had both clinical levels of insomnia (ISI ≥ 8)
and perceived cognitive impairments (CFQ > 32), who had
only one condition and who had none. Logistic regressions with
repeated measures, including a random effect for patients, were
computed to investigate changes over time in these proportions.
Finally, to identify risk factors of having comorbid insomnia and
cognitive difficulties, ANOVAs (for continuous variables), logistic
regressions (for dichotomous variables), ordinal regressions (for
ordinal variables) and multinomial regressions (for categorical
variables with more than two categories) were conducted to
compare patients having both conditions to the remaining on:
age, sex, education, marital status, occupation, income, cancer
type, cancer stage, current and past chemotherapy, current
and past radiation therapy, current hormone therapy, medical
comorbidity, menopausal status (for females), presence of clinical
levels of depression and anxiety, and the use of antidepressants
and anxiolytics. With the exception of education and income,
for which baseline data were used, all models included data at
all time points and a random patient effect to take into account
the dependence between data collected from the same patient
throughout the study.

RESULTS

Participants’ Characteristics
The mean age was 57.0 years old (SD = 9.9; range: 23–79)
and 64.4% of the sample was composed of females. Time
since cancer diagnosis was 2.2 months on average (range: 0.1–
7.1). The cancer types were breast (48.3%), prostate (27.3%),
gynecological (11.5%), urinary and gastro-intestinal (7.2%), and
other (5.7%). Most commonly, patients had Stage 1 (35.2%) or
Stage 2 (37.2%) disease. More information is available elsewhere
(Savard et al., 2009, 2011).
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Associations Between Insomnia and
Perceived Cognitive Impairments
Correlations obtained between ISI and CFQ scores and partial
correlations controlling for age and education are presented
in Table 1. Correlations were all significant (all ps < 0.0001)
and varied between 0.25 and 0.35 across time, while partial
correlations were also all significant (all ps < 0.0001) and ranged
from 0.23 to 0.37. In both cases, the lowest correlation coefficients
were found at baseline (T1).

Significant cross-lagged partial correlations, controlling for
age and education, were obtained between ISI and CFQ scores,
where ISI scores at one time point was significantly associated
with CFQ scores at the previous time point (previous CFQ →
current ISI: r = 0.30, p< 0.001) and CFQ scores at one assessment
was significantly correlated with ISI scores at the previous time
point (previous ISI→ current CFQ; r = 0.31, p < 0.001).

Mean Scores and Rates of Insomnia and
Perceived Cognitive Impairments Across
Time
Participants obtained mean ISI scores of 8.89 (SD = 6.1) at T1,
8.83 (SD = 5.6) at T2, 7.65 (SD = 5.7) at T3, 6.99 (SD = 5.4)
at T4, 6.85 (SD = 5.4) at T5, and 6.47 (SD = 5.1) at T6. The
mean CFQ scores were 29.23 (SD = 12.6), 29.04 (SD = 13.6),
29.30 (SD = 13.2), 29.19 (SD = 13.4), 28.90 (SD = 13.3), and
28.69 (SD = 13.0), respectively. Rates of clinical levels of cognitive
impairments varied from 37.18 to 39.88% with little change over
time, while rates of clinical insomnia ranged from 35.63 to 55.88%
with the highest proportions found at T1 (see Table 2).

Comorbidity of Insomnia and Perceived
Cognitive Impairments
The proportion of patients having both clinical levels of insomnia
and perceived cognitive difficulties ranged from 18.73 to 25.84%
across time points (see Table 2). Most participants had scores
under the clinical cutoff for both insomnia and cognitive
impairments (from 31.51 to 45.92%). Having clinical levels
of cognitive impairments with no clinical levels of insomnia
was the least frequent situation (from 12.12 to 18.57%). The
proportion of patients having comorbid insomnia and cognitive
impairments significantly changed over time, F(5, 1,972) = 5.20,
p < 0.0001. Pairwise comparisons indicated that this proportion
was significantly greater at T1 and T2 than T4, T5, and T6.

TABLE 1 | Correlations and partial correlations, controlling for age and education,
between ISI and CFQ scores.

Time Correlation Partial correlation

T1 (0 month) 0.25**** 0.23****

T2 (2 months) 0.35**** 0.35****

T3 (6 months) 0.32**** 0.32****

T4 (10 months) 0.35**** 0.35****

T5 (14 months) 0.34**** 0.37****

T6 (18 months) 0.33**** 0.33****

ISI, Insomnia Severity Index; CFQ, Cognitive Failures Questionnaires.
****p < 0.0001.

TABLE 2 | Rates (n;%) of clinical levels of insomnia and perceived cognitive
impairments and comorbidity rates.

With clinical
cognitive

impairments

Without clinical
cognitive

impairments

Total with
clinical

insomnia

T1 (n = 952)

With clinical insomnia 246 (25.84%) 286 (30.04%) 532 (55.88%)

Without clinical insomnia 120 (12.61%) 300 (31.51%)

Total with clinical 366 (38.45%)

cognitive impairments

T2 (n = 850)

With clinical insomnia 219 (25.76%) 247 (29.06%) 466 (54.82%)

Without clinical insomnia 103 (12.12%) 281 (33.06%)

Total with clinical 322 (37.88%)

cognitive impairments

T3 (n = 810)

With clinical insomnia 185 (22.84%) 173 (21.36%) 358 (44.20%)

Without clinical insomnia 138 (17.04%) 314 (38.77%)

Total with clinical 323 (39.88%)

cognitive impairments

T4 (n = 769)

With clinical insomnia 158 (20.55%) 140 (18.21%) 298 (38.75%)

Without clinical insomnia 138 (17.95%) 333 (43.30%)

Total with clinical 296 (38.49%)

cognitive impairments

T5 (n = 727)

With clinical insomnia 148 (20.36%) 128 (17.61%) 276 (37.96%)

Without clinical insomnia 135 (18.57%) 316 (43.47%)

Total with clinical 283 (38.93%)

cognitive impairments

T6 (n = 710)

With clinical insomnia 133 (18.73%) 120 (16.90%) 253 (35.63%)

Without clinical insomnia 131 (18.45%) 326 (45.92%)

Total with clinical 264 (37.18%)

cognitive impairments

The bold refers to the total number of participants with clinical levels of insomnia or
cognitive impairment.

A significant time effect was also found on rates of clinical
insomnia only, F(5, 797.8) = 17.77, p < 0.0001. Pairwise
comparisons revealed that rates obtained as T1 and T2 were
significantly greater than those observed from T3 to T6. The
proportion of patients with clinical cognitive impairments only
significantly changed over time, F(5, 2,665) = 13.90, p < 0.0001,
with significantly lower rates at T1 and T2 than from T3-T6.
Finally, a significant time effect was shown on rates of patients
with absence of clinical levels on any of the symptoms, F(5,
914.8) = 16.83, p < 0.0001. Pairwise comparisons indicated that
these proportions were significantly lower from T1 to T3 than
from T4 and T6 and that they were significantly lower at T1 and
T2 than T3 and T5.

Risk Factors for Comorbid Insomnia and
Perceived Cognitive Impairments
Among all possible risk factors investigated, differences between
patients with and without comorbid insomnia-perceived
cognitive impairments were significant on age, sex, occupation,
current chemotherapy, the presence of clinical levels of
depression and anxiety, and the use of antidepressants and
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anxiolytics. More specifically, patients with comorbidity were
significantly younger, F(1, 3,701) = 21.81, p < 0.0001 (57.46 vs.
57.63), more likely to be females, F(1, 4,816) = 7.20, p < 0.01
(83.32% vs. 73.28%), to be currently receiving chemotherapy
F(1, 1,747) = 6.22, p < 0.05 (4.98% vs. 3.63%), and to use
antidepressants, F(1, 4,635) = 6.90, p < 0.01 (8.35% vs. 5.47%)
and anxiolytics, F(1, 4,635) = 36.30, p < 0.0001 (29.77% vs.
16.02%). They were also less likely to work, F(1, 4,801) = 7.03,
p < 0.01 (24.22% vs. 30.58%) and to report a clinical level of
depression, F(1, 4,804) = 7.70, p < 0.01 (95.64% vs. 97.35%), and
anxiety, F (1, 4,806) = 26.00, p < 0.0001 (96.94% vs. 99.12%).

DISCUSSION

To our knowledge, this is the first study to prospectively
assess the comorbidity of insomnia symptoms and perceived
cognitive impairment in a large, heterogeneous sample of
cancer patients. Over an 18-month period post-surgery, the
prevalence of both perceived clinically significant insomnia
and cognitive impairment was highest at baseline at 25.84%
and lowest at 18 months at 18.73%. We observed strong
associations between subjectively assessed insomnia and
cognitive functioning, independent of patient age and education.
Further, the association between insomnia and cognitive
impairments was bidirectional, wherein the presence of one at
a single timepoint was significantly associated with the other
at the following timepoint. Having comorbid insomnia and
cognitive impairment was associated with a few demographic
and clinical variables.

In non-cancer samples, there is a large body of experimental
evidence to support the insomnia (or sleep deprivation) →
perceived cognitive impairment relationship. Sufficient quality
and quantity of sleep is essential for optimal attention,
concentration, memory, and executive functions (Walker, 2009;
Raven et al., 2018). There are several biological mechanisms
that have been proposed in an effort to establish the pathways
by which sleep disturbances may contribute to cognitive
impairment. These include, but are not limited to, changes in
neurotransmitter systems involved in sleep (Bekinschtein et al.,
2008; Havekes et al., 2012), neural disruptions and reduction in
the volume of the hippocampus (Riemann et al., 2007; Meerlo
et al., 2009), changes in the functioning of the hypothalamic-
pituitary-adrenal (HPA) axis (van Dalfsen and Markus, 2018),
and changes in functionality of different brain regions involved in
working memory (Mu et al., 2005; Chee et al., 2006). This suggests
that an intervention designed to target insomnia may have a
secondary benefit of improving perceived cognitive function, but
this remains to be tested in cancer survivors (Garland et al.,
2021a). Less is known about why perceived or objectively assessed
cognitive impairment might be associated with future insomnia,
but it is possible that the distress caused by the perception of
cognitive impairment (Myers, 2013) might increase insomnia
at a subsequent timepoint. Alternatively, there may be some
third variable or common etiology (e.g., HPA axis dysregulation)
that may explain both (Balbo et al., 2010), but this requires
further investigation.

The prevalence of both perceived clinically significant
insomnia and cognitive impairment was highest at baseline
and declined thereafter, albeit modestly. This is likely due to
the acute impact of the distress caused by receiving a cancer
diagnosis (Kaiser et al., 2019) or the impacts of a recent surgery
(and hospitalization) on sleep (Ida et al., 2019) and cognitions
(Wu et al., 2019). The prevalence of clinical levels of perceived
cognitive impairment ranged from 37.18 to 39.88% across
the 18 months, whereas the prevalence for clinically relevant
insomnia symptoms ranged from 35.63 to 55.88%. Our findings
further support previous cross-sectional and longitudinal studies
demonstrating that roughly 30 percent of breast cancer patients
experience perceived cognitive impairment prior to even starting
treatment (Wefel et al., 2004; Hermelink et al., 2007). Our results
also suggest that perceived cognitive impairment can persist past
treatment and remission, in line with past research that up to 35
percent of patients report cognitive impairments from 6 months
to 20 years following treatment (Yamada et al., 2010; Koppelmans
et al., 2012). We observed that clinical levels of insomnia were
more frequent than clinical levels of cognitive impairments, and
rates obtained are consistent with past estimates placing the
prevalence of cancer-related insomnia to be between 30 and
60%, depending on the type and timing of measurement (Savard
and Morin, 2001; Davidson et al., 2002; Savard et al., 2011).
The prevalence and relative stability of these two symptoms
have important implications for overall health and functioning.
Both insomnia and cognitive failures (as measured by the CFQ)
have been associated with workplace (Daley et al., 2009; Day
et al., 2012) and traffic (Allahyari et al., 2008; Leger et al., 2014)
accidents. Research has also demonstrated a direct relationship of
insomnia on impaired workplace functioning, including greater
absenteeism and presenteeism (Brossoit et al., 2019). Those
patients who experience both insomnia and perceived cognitive
impairment may be at greater risk for these and other negative
impacts on their health and functioning.

A few demographic and clinical variables were significantly
associated with the presence of comorbid insomnia and cognitive
impairment. Patients with this comorbidity were younger, more
likely to be female, and currently undergoing chemotherapy.
Previous research has reported associations between younger age
and female sex and higher levels of insomnia and perceived
cognitive impairment (Oertelt-Prigione et al., 2021). There
is also robust evidence to support the association between
chemotherapy and both insomnia and perceived cognitive
impairment, that persists past treatment completion (Hermelink
et al., 2007; Lindner et al., 2014; Janelsins et al., 2017; Yao
et al., 2017; Kim et al., 2020). Those who experienced comorbid
insomnia and cognitive impairment were also significantly
less likely to work than those without clinical levels of
insomnia and/or cognitive complaints. This supports the greater
combined occupational impacts of having these two conditions.
Interestingly, patients with both conditions were less likely to
have clinical levels of depression and anxiety, but this can be
explained by their greater likelihood of using a psychotropic
medication to manage these disorders. None of the other clinical
characteristics, including cancer type, or demographic variables
were associated with comorbidity.
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There are a number of limitations that need to be considered.
First, this was a secondary analysis of a larger study designed
to assess insomnia over time and not cognitive function. This
limited the ability to assess more specific indices of cognitive
function. The inclusion of objective measures of cognition would
not have been practically feasible with a sample this large.
The absence of neuropsychological tests does not allow us to
draw conclusions about specific domains of cognitive function
associated with insomnia. Further, the measure we used, the
CFQ, has a high test-retest reliability which makes it hard to
determine whether the relative stability of problems we observed
were a result of persistent problems or the measures insensitivity
to detect change. Other studies in cancer samples have also not
found significant change over time using this measure (Bray et al.,
2018). In addition, empirically validated cutoffs for the CFQ have
not been established in people diagnosed with cancer. Although
patients with an existing diagnosis of a sleep disorder other than
insomnia, e.g., sleep apnea, were excluded from this study, those
with an undiagnosed sleep disorder may have been undetected.
Sleep disorders other than insomnia have also been associated
with cognitive complaints. As such, we cannot fully rule out the
potential influence of other sleep-related factors in the results
observed. Finally, the intervals between time points were fairly
long (2 and 4 months) making it more difficult to conclude
with certainty about the direction of the relationship between
insomnia and cognitive impairment. Additional prospective and
clinical studies using both objective and subjective measures of
cognitive functioning and shorter time intervals are needed.

Comorbid insomnia and perceived cognitive impairment
affects around one in five patients and is more frequent at
the beginning of the cancer care trajectory. Reporting these
symptoms simultaneously has the potential to exacerbate the
overall symptom burden and impact on individual functioning.
All patients should be regularly screened for insomnia, cognitive
concerns, along with other survivorship issues, followed by a
more careful assessment and/or a referral for neuropsychological
testing if warranted (Van Dyk and Ganz, 2021). Insomnia may
represent an important patient level vulnerability that when
identified, can be effectively treated with cognitive-behavioral
therapy for insomnia (Johnson et al., 2016), which can improve
not only insomnia but also co-occurring fatigue (Heckler et al.,
2016), mood disturbance (Peoples et al., 2019), and possibly
cognitive impairment.
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