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Objective: Insomnia is common in patients undergoing surgery. It can increase the rate of
postoperative complications, interfere with patient recovery, and decrease hospital satisfaction.
However, there are few studies on perioperative insomnia. This study was conducted to investigate
the differences in the demographic, health status, and clinical characteristics of patients with and
without insomnia postoperatively, and to identify the potential risk factors of insomnia.
Methods: There were 299 non-cardiac surgery patients, 165 females, and 134 males, with
a mean age of 55 years, enrolled in the study. The Insomnia Severity Index (ISI), Patient Health
Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder 7 (GAD-7), and Montreal Cognitive
Assessment (MoCA) were administered to all the patients preoperatively. The Visual Analogue
Scale (VAS) was used preoperatively, and at the end of the surgery, and then one day, two days,
and three days after surgery. The PHQ-9, the GAD-7, and the ISI were repeated three days after
surgery. Insomnia was diagnosed by the ISI as being a score of 8-28 (mild: 8-14; moderate-
severe: 15-21; severe: 22-28). The patients were divided into group A (with insomnia, N=78)
and group B (without insomnia, N=221) according to their ISI score three days after surgery. The
general clinical data of the two groups were analyzed first, and then binary logistic regression
analysis was conducted to assess the risk factors of insomnia.

Results: A total of 299 non-cardiac surgery patients with a mean age of 55 years were
enrolled in the study. Of the included patients, the number of females was 165 and the
number of the male was 134. The incidence of insomnia at 3 days postoperatively was 26.1%
(78/299). The average points that group A patients scored in the ISI, PHQ-9, and the GAD-7
were significantly higher than those in group B. The VAS score three days after surgery was
significantly higher in group A. The PHQ-9 and the GAD-7 three days after surgery showed
significantly higher depression and anxiety scores in group A. Logistic regression showed
that the ISI (p<0.001, 95% CI=1.218-1.500) and the GAD-7 (p=0.003, 95%
CI=1.041-1.218) preoperatively, and the PHQ-9 postoperatively (p<0.001, 95%
CI=1.226-1.555), were risk factors of insomnia.

Conclusion: Insomnia is common and can worsen after surgery. The present study suggests
that depression and anxiety are risk factors for insomnia after surgery. There is a need for
further research and the development of strategies for depression and anxiety management to
ensure better sleep quality for patients, which will be of significant benefit to their health.
Clinical Trial Registration: The study was registered at clinical trial (NCT04027751);
Trial registration: clinical trial, NCT04027751. Registered 22 July 2019; https://clinicaltrials.
gov/ct2/show/NCT04027751?cond=NCT04027751 &centry=CN&draw=2&rank=1.
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Introduction
Sleep problems are serious, damaging comorbidities.'
They can influence mood and emotional or behavioral
states and are complicated in psychopathology.
Significantly strong partial associations of sleep distur-
bance with anxiety, depression, and insomnia, and
a modest partial association with sleepiness have been
detected.” Insomnia is one of the most common sleep
disorders and a known risk factor for the incidence and
severity of depression, recurrence of depressive episodes,
and even suicide.” It often coexists with depression and
anxiety, and there is an intricate relationship between them
in nonsurgical patients. Insomnia is common in patients
during the perioperative period, and for postoperative
recovery, it has negative consequences, such as pain and
fatigue, which reduce the quality of life,> especially in
those with tumor surgery.®

Although insomnia is one of the most prevalent health
problems, it is often neglected, and clinicians may be
reluctant to address insomnia because it has many poten-
tial causes and they may be unfamiliar with behavioral
treatments. Little is known about the sleep condition dur-
ing the perioperative period, and few studies have focused
on possible associations between sleep disorders and clin-
ical characteristics in patients undergoing surgery. There is
a need to screen for sleep problems and address sleep
disturbances routinely in clinical practice. Further studies
are warranted concerning factors that contribute to sleep
disturbances and how they can best be treated. Due to the
potential impact of insomnia and its strong connection
with depression in non-surgical patients, the main aim of
the present study was to identify the potential risk factors
of insomnia and explore the association of insomnia with

depression and anxiety in patients undergoing noncardiac
surgery.

Method
Participants

The study was a retrospective cohort study (clinical trial
NCT04027751). We
selected participants from the Beijing Chaoyang Hospital,
Capital Medical University. Recruitment started in
September 2019 and was completed in March 2020. The
study was approved by the Regional Ethical Review

registration number: carefully

Committee at the hospital and complied with the
Declaration of Helsinki (2019-ke-273).

Participants were recruited according to the following
inclusion criteria: between 18 to 85 years of age; able to
read, write and understand; willing and able to complete
pre-and postoperative surveys; had undergone surgery in
Beijing Chaoyang Hospital. The exclusion criteria were as
follows: diagnosed with a sleep disorder previously and
had a history of medication for it; using antidepressant or
antipsychotic drugs; having used sedatives preoperatively;
undergoing ambulatory, non-general anesthesia surgery or
cancellation of surgery; a history of substance abuse;
a history of prescription or supplemental sleeping aids;
suffering from clinical conditions (such as mucositis,
severe pain, nausea, dyspnea, and vomiting) or emotional
states (crying, apathy, aggression), which would prevent
them from taking part in an interview; did not consent to
fill out a questionnaire. It was established whether these
criteria were met during the interview at the time of the
data collection.

The researcher asked the potential participants if they
felt comfortable answering questions at that time and
informed them that they were free to decline to participate.
All patients signed a written consent to participate in this
research. The participants were interviewed one day before
the operation, at the end of the operation, two days after
the operation, and three days after the operation. A sample
of 299 patients was finally enrolled in the study. The
patients were divided into two groups according to
whether or not they had insomnia postoperatively, group
A (insomnia, N=78) and group B (without insomnia,
N=221). This study aimed to explore research questions
regarding the sleep condition preoperatively, depression,
anxiety, and cognition, as well as the surgical prognosis.
A flow chart of the study is shown in Figure 1.

Tools

The presence of sleep disturbances was evaluated by using
the Insomnia Severity Index (ISI). The ISI is a tool for
measuring sleep impairment, which permits unrestricted
use and distribution. The items are scored from 0 to 28,
with higher scores indicating worse sleep quality. The ISI
contains seven items on sleep problems including trouble
falling asleep, waking up during the night, waking up
earlier than planned, trouble getting back to sleep, and
sleep quality for the past month (on a scale of 0—4). ISI
is a valid screening instrument for detecting insomnia
among patients,’ and we defined insomnia as being
a score of 828 (mild: 8-14; moderate-severe: 15-21;
severe: 22-28).
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Included: (1) age 18 -85; (2) able
to read, write and understand; (3)
willing to complete pre- and
postoperative surveys;

(3) undergoing surgery in Beijing
Chaoyang Hospital.

v

Enrollment

Excluded: (1) with a sleep disorder previously and had a
history of medication for it; (2) using antidepressant or
antipsychotic drugs; (3) using sedatives preoperatively; (4)
undergoing ambulatory, non-general anesthesia surgery or

cancellation of surgery; (5) a history of substance abuse; (6) a
history of prescription or supplemental sleeping aids; (7)
suffering from clinical conditions or emotional states; (8) did
not consent to filling out a questionnaire.

and 1, 2, 3 days postoperatively.

Follow-up: the ISI, PHQ-9, GAD-7 3 days after
surgery; VAS and PONV at the end of the surgery

!

Allocation

Allocateto group A

Allocateto group B

(N=78) (n=299)

Figure | The flow chart of the study.

(n=221)

Abbreviations: ISl, Insomnia Severity Index; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; VAS, Visual Analog Scale.

The Patient Health Questionnaire-9 (PHQ-9) is a tool
for screening and diagnosing the degree of depression. It
consists of nine items and is used to measure how people
view their lives and how they use their resources of resis-
tance to maintain and improve their health. Each item of
the PHQ-9 is rated on a 4-point scale, giving a total score
ranging from 0 to 27. Higher scores indicate increased
severity of symptoms and an increased likelihood of
major depressive disorders. The validity and utility of
PHQ-9 in the diagnosis of depression and its efficiency
of use are generally recognized.®’

Generalized Anxiety Disorder 7 (GAD-7) is a widely
used measure of the characteristics of anxiety disorders,
and it is being increasingly used in research and clinical
practice.'® Patients rate the frequency of their symptoms
within the previous two weeks on a four-point scale ran-
ging from “not at all” to “almost every day”. The GAD-7
consists of seven items and the score range from 0 to 21
with higher scores indicating higher GAD symptomatol-
ogy. The GAD-7 scale is a self-administered tool used to
screen, rate, and monitor the outcome of anxiety disorders
in primary healthcare setups and is considered to be
a rapid yet valid way of diagnosing GAD with accuracy."'

We used the Montreal Cognitive Assessment (MoCA)
to screen for cognitive disorders. It includes the assess-
ment of attention, concentration, executive function, mem-
ory, and language. The MoCA consists of 11 items, in
total, and scores range from 0 to 30. The MoCA is said
State
Examination in detecting mild cognitive impairment, and

to be more sensitive than the Mini-Mental
to test executive function more extensively.'?

The Visual Analogue Scale (VAS) is used to evaluate
the severity of pain in patients, with 0 being “no pain at
all” and 10 being “my pain is as bad as it could be”. The
VAS has been proved to be an effective and reliable
method of evaluating acute and chronic pain, especially
in elderly patients.

The PHQ-9, the GAD-7, the ISI, and the MoCA were
assessed at the baseline. The VAS was assessed preoperatively,
at the end of the surgery, one day after surgery, two days after
surgery, and three days after surgery. The PHQ-9, the GAD-7,
and the ISI were reassessed three days after surgery.

Data Collection
Patients provided information on sociodemographic vari-
ables at enrolment. Demographic data were collected for
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gender, age, years of education, body mass index (BMI),
history of diabetes, hypertension, smoking and drinking
habits, surgery,
Anesthesiologists (ASA) classification, operation time,

type of American  Society of
intraoperative urine volume, blood loss, the use of the
patient-controlled analgesia, the incidence of postoperative
nausea and vomiting (PONV), and the length of hospital

stay, in addition to the data from the scales above.

Statistical Analysis

Data management and statistical analyses were performed
using SPSS Statistics software version 25 (IBM Corp.,
Armonk, New York, United States). The data were pre-
sented as means + standard error (SEM) for continuous
variables and an Independent-Samples 7-Test was used if
they were normally distributed, but if not, they were pre-
sented as median [interquartile range], and a Mann—
Whitney U-test was used. The data were shown as percen-
tages (%) for categorical variables and a Chi-Square test
was used. We also used an ISI scale score cut-off of seven
for expressing sleep impairment in a clinically applicable
way and for quantifying its risks associated with health
status and disease severity. The observed distribution of
insomnia was summarized in defined groups based on the
scores from the ISI as follows: none (0-7), mild (8-14),
moderate (15-21), and severe (22-28)."* Depression was
rated in PHQ-9 at five levels: none (0—4), mild (5-9),
moderate (10-14), moderate-severe (15-19, and severe
(20-27). Anxiety was graded according to the score of

the GAD-7: none (0—4), mild (5-9), moderate (10-13),
moderate-severe (14-18), and severe (19-21). Finally,
cognition impairment was rated by the MoCA: none (26—
30), mild (18-25), and moderate (<17).'*'3

In the present study, patients were divided into two
groups according to their ISI. The differences in clinical
data between the two groups were analyzed first. All vari-
ables that showed a statistically significant association
with insomnia in univariate analysis were included in the
multivariate logistic regression. Postoperative insomnia
was the dependent variable in the regression, and the
preoperative sleep, anxiety, depression, and postoperative
pain, anxiety, and depression were independent variables.
A binary logistic regression analysis was conducted to
assess which factors were significantly associated with
insomnia. Receiver operator characteristic (ROC) curves
were created by plotting sensitivity against 1—specificity
and assessing the total area under the curve for each scale.
A p-value less than 0.05 on two sides was adopted as the
critical level for all the tests. All the participants provided
written informed consent, and ethical approval was pro-
vided by the local medical ethics committee of the Beijing
Chaoyang Hospital, Capital Medical University.

Results

A total of 299 patients (female=165, male=134) with a mean
age of 55 years were evaluated in this study. The demo-
graphic data of all the participants are shown in Table 1.

There were no differences concerning demographic

Table | Preoperative Patient Characteristics by Status of ISI 3 Days After Surgery

Variables All (N=299) Group A (N=78) Group B (N=221) P-value
Sex-female; n (%) 165 (55.2) 44 (56.4) 121 (54.8) 0.800
Age, years 55.2+0.8 56.9£1.5 54.6%1.0 0.224
Years of education, years 11.3+0.2 11.0£0.4 11.3£0.2 0.556
Body mass index, kg/m? 24.6%0.2 24.0+0.4 24.8+0.2 0.126
VAS before surgery 0 (0, 0) 0 (0, 2.0) 0(0,0) 0.061
Diabetes 52 (17.4) 13 (16.7) 39 (17.6) 0.844
Hypertension 105 (35.1) 27 (34.6) 78 (35.3) 0914
Current smoking; n (%) 47 (15.7) 7 (9.0) 40 (18.1) 0.137
Alcohol use; n (%) 19 (6.4) 4 (5.1) 15 (6.8) 0.712
ISI of baseline 3.9+0.2 7.5%£0.6 2.70.2 <0.001
PHQ-9 of baseline 2.6+0.3 4.8x1.1 1.8+0.2 0.008
GAD-7 of baseline 2.1£0.2 3.0+0.4 1.7+0.2 0.005
MoCA 25.3£0.2 24.8+0.4 25.5+0.2 0.117

Notes: The data were presented as meansztstandard error, SEM for continuous variables, and t value are presented; as percentages (%) for categorical variables and y value
are presented; as median [interquartile range] and Mann—-Whitney U-test are presented.
Abbreviations: VAS, Visual Analog Scale; ISI, Insomnia Severity Index; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder; MoCA, Montreal

Cognitive Assessment.
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Table 2 Baseline Classification of Scales

Variables Patients (N=299) Group A Group B P-value

ISI; n (%) (N=299) <0.001
Non 243 (81.3) 39 (50) 204 (92.3)
Mild 46 (15.4) 29 (37.2) 17 (7.7)
Moderate 10 (3.3) 10 (12.8) 0 (0)

PHQ-9; n (%) (N=298) <0.001
Non 244 (81.9) 49 (62.8) 195 (88.6)
Mild 38 (12.8) 21 (26.9) 17 (7.7)
Moderate 16 (5.4) 8(10.3) 8 (3.6)

GAD-7; n (%) (N=299) 0.022
Non 244 (81.6) 56 (72.8) 188 (85.1)
Mild 44 (14.7) 17 (21.8) 27 (12.2)
Moderate 9 (3.0) 5 (6.4) 4(1.8)
Moderate-severe 2 (0.7) 0 (0) 2 (0.9)

MoCA; n (%) (N=296) 0.336
Non 162 (54.7) 37 (48.7) 125 (56.8)
Mild 124 (41.9) 35 (46.1) 89 (40.5)
Moderate 10 (3.4) 4 (5.3) 6 (2.7)

Note: Percentages (%) for categorical variables and y value are presented.

Abbreviations: ISI, Insomnia Severity Index; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; MoCA, Montreal Cognitive Assessment.

characteristics (all p>0.05), but the average points group
A patients scored in the ISI, PHQ-9, and the GAD-7 were
significantly higher than those in group B (p<0.05). Baseline
classifications of insomnia, depression, anxiety, and cogni-
tive impairment are shown in Table 2. There were 46
patients diagnosed with mild insomnia, 29 (37.3%) of
them being in group A and 17 (7.7%) in group B, and 10
(12.8%) patients were diagnosed with moderate insomnia
(»<0.05). The number of patients diagnosed with depression
and anxiety in group A was also significantly higher than
that in group B (p<0.05) (see Table 2).

In Table 3, it can be seen that there were no significant
differences in intraoperative clinical information between
patients with and without insomnia.; no significant differ-
ence was found in the type of surgery, ASA classification,
intraoperative urine volume, blood loss, operation time, or
the VAS scores at the end of the surgery (all p>0.05).

Table 4 shows the postoperative variables. The VAS
scores three days after surgery were significantly higher in
group A (p<0.05), but no significant difference between
the two groups was found in the VAS scores at any other
time points. When comparing patients with insomnia to
the controls, the PHQ-9 and the GAD-7 three days after
surgery showed significantly higher depression and anxi-
ety scores in group A (p<0.05). The two groups were
matched for postoperative analgesia, the incidence of

postoperative nausea and vomiting, and the length of hos-
pital stay.

We used logistic regression to adjust for the scale scores,
namely, the ISI of the baseline, the VAS scores three days
after surgery, and the pre-and postoperative PHQ-9 and
GAD-7. A significant difference was also found in the ISI
(p<0.001, 95% CI=1.218-1.500), the GAD-7 (p=0.003, 95%
CI=1.041-1.218) preoperatively, and the PHQ-9 (p<0.001,
95% CI=1.226-1.555) postoperatively (see Table 5). An
analysis of the area under the curve for the ROC of the
tests demonstrated that a PHQ-9 three days after surgery
was best for detecting insomnia (area under the curve
[AUC]=0.818) (see Figure 2).

Discussion

This study was undertaken to observe the perioperative
clinical data of postoperative insomniacs and to examine
predictors of insomnia in patients after surgery and the
relationships between sleep, depression, and anxiety. Sleep
quality was quantified using the validated ISI instrument in
the present study. The patients in our study exhibited
insomnia, with 18.7% of the patients before surgery and
26.1% of the patients after surgery suffering from insom-
nia. We can see even poorer sleep postoperatively. We also
found that anxiety preoperatively and depression post-
operatively were risk factors of insomnia.

Neuropsychiatric Disease and Treatment 2021:17
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Table 3 Intraoperative Variables by Status of IS 3 Days After Surgery
Variables All (N=299) Group A (N=78) Group B (N=221) P-value
Type of surgery; n (%) 0.117
Thoracic surgery 67 (22.4) 25 (32.1) 42 (19.0)
Orthopaedic surgery 45 (15.1) 14 (17.9) 31 (14.0)
urology 71 (23.7) 15 (19.2) 56 (25.3)
Gynecologic surgery 45 (15.1) 5(6.4) 40 (18.1)
Gastrointestinal surgery 28 (9.4) 8 (10.3) 20 (9.0)
Others 43 (14.4) I (14.1) 32 (14.5)
ASA classification; n (%) 0.577
Class | 36 (12.0) 7 (9.0 29 (13.1)
Class Il 190 (63.5) 50 (64.1) 140 (63.3)
Class Il 73 (24.4) 21 (26.9) 52 (23.5)
Intraoperative urine volume, mL 426.8+22.2 465.0+50.9 412.4+23.8 0.291
Intraoperative blood loss, mL 110.948.1 104.4+14.3 113.4£9.8 0.622
Operation time, min 160.3+4.6 159.249.3 160.7+5.3 0.892
VAS at the end of surgery 2.0 (1.0, 3.0) 2.0 (1.0, 4.0) 2.0 (1.0, 3.0) 0.289

Abbreviations: ASA, American Society of Anesthesiologists; VAS, Visual Analog Scale.

Research has shown that insomnia is highly prevalent
and associated with an unhealthy physical and mental
state.'® Our study provides support to the claim that

patients suffering from anxiety and depression are more

likely to experience insomnia after surgery. Anxiety and
depression have often been shown to be the primary risk
factors of insomnia. Sleep disturbance is also common-

place in patients, and its association with psychological

Table 4 Postoperative Variables by Status of ISI 3 Days After Surgery

Variables All (N=299) Group A (N=78) Group B (N=221) P-value
Postoperative analgesia; n (%) 0.100
Non 93 31.1) 22 (39.1) 71 (42.6)
PCIA 179 (59.9) 44 (55.1) 135 (49.4)
PCEA 27 (9.0) 12 (5.8) 15 (8.0)
VAS | day after surgery 2.0 (1.0, 4.0 3.0 (1.0, 4.5) 2.0 (1.0, 4.0) 0.101
VAS 2 days after surgery 2.0 (0, 3.0) 2.0 (0, 3.3) 2.0 (0, 3.0) 0.904
VAS 3 days after surgery 1.0 (0, 3.0) 2.0 (0, 3.0) 1.0 (0, 2.0) 0.014
PONV Iday after surgery; n (%) (N=294) 0.722
0 258 (87.8) 69 (88.4) 189 (87.4)
| 9 @3.1) 3(43) 6 (4.1)
2 3(1.0) 0(0) 3 (0.9
3 24 (8.2) 6(7.2) 18 (7.6)
PONV 2 days after surgery; n (%) (N=294) 0.506
0 282 (95.9) 76 (90.6) 206 (97.0)
| 6 (2.0) 2 (6.3) 4 (1.5)
2 1 (0.3) 0(0) 1 (0)
3 5(1.7) 0 (0) 5(1.5)
ISI 3 days after surgery 5.0+0.3 11.6x0.4 2.7+0.2 <0.001
PHQ-9 3 days after surgery 2.7+0.2 5.7+0.5 1.7£0.2 <0.001
GAD-7 3 days after surgery 1.7£0.2 3.2+0.6 1.2+0.2 0.001
Length of hospital stay, days 11.4+0.4 11.3+0.8 11.5+0.5 0.903

Abbreviations: PCIA, patient-controlled intravenous analgesia; PCEA, patient-controlled epidural analgesia; VAS, Visual Analog Scale; PONYV, postoperative nausea and
vomiting; PONYV, 0 indicate no nausea or vomiting; |, indicate nausea; 2, indicate vomiting; 3, indicate both nausea and vomiting; IS, Insomnia Severity Index; PHQ-9, Patient

Health Questionnaire-9; GAD-7, Generalized Anxiety.
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Table 5 Summary of Logistic Regression with ISI 3 Days After Surgery as Dependent Variable

Variables OR 95%CI P

ISI of baseline 1.352 1.218-1.500 <0.001
PHQ-9 of baseline 1.023 0.959-1.091 0.491
GAD-7 of baseline I.126 1.041-1.218 0.003
VAS 3 days after surgery 1.034 0.866-1.234 0.715
PHQ-9 3 days after surgery 1.381 1.226-1.555 <0.001
GAD-7 3 days after surgery 0.953 0.854-1.064 0.391

Abbreviations: ISl, Insomnia Severity Index; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; VAS, Visual Analog Scale.

problems has negative implications, such as the potential
disruption to cardiac rehabilitation efforts.'” A meta-
analysis indicated that short and long sleep duration is
significantly associated with an increased risk of depres-
sion in adults.'® Depression and anxiety in elderly Asian
patients are associated with several sleep disorders with
a somewhat different profile.'” Although the relationship
between insomnia and depression has been studied
extensively,”’ little is known about the association
between sleep quality and depression, or between insom-
nia and anxiety, in surgical patients.

Similar to our findings, one study showed that depres-
sion and symptoms related to menopause were indepen-
dent predictors for poor sleep quality.?' Overall, patients
with sleep disturbance were more likely to develop anxiety
compared to those without a history of sleep disturbance.
Thus, insomnia may be a key pathology in anxiety-related
disorders. However, we are unable to assign causal direc-

tionality to the association between sleep and disease

10 //

08

06 / -

Ananisuos

04

04 06 08

1-Specificity

Figure 2 ROC curve of the risk factors.

characteristics in these patients. Although poor sleep and
depression and anxiety seem to be strongly related, it is
not clear if poor sleep causes depression and anxiety or
vice versa. Moreover, the biological processes underlying
this causal relationship are not yet fully understood.
Patients with insomnia have fragmented REM sleep,
which probably interferes with the basal processes of
emotion regulation, and this interaction could lead to
depression. Although preliminary results seem to support
this hypothesis, there are still not enough data to draw
valid conclusions. Thus, to address this issue, more studies
are needed in a longitudinally-followed population sample
of patients.

1,22 reported that sleep

Contrary to our findings, Ju et a
duration and sleep quality may play a role in cognitive
performance in healthy older adults. Other findings sup-
port a role for sleep disturbances in the development of

23,24

cognitive impairment and suggest sleep plays a crucial

part in brain aging. However, we did not find any

Source of the Curves

ISI of baseline

= GAD-7 of baseline

PHQ-9 3 days after surgery

Scale Area Under the Curve
ISI of baseline 0.766
GAD-7 of baseline 0.615
PHQ-9 3 days after surgery 0.818

Abbreviations: ROC, receiver operator characteristic; ISI, Insomnia Severity Index, GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9.
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significant difference in the relationship between cognition
and insomnia. So, it would seem more research is needed
to confirm a potential link. We have also found no strong
evidence that insomnia is related to pain. Our study was

1,2 which indicated no

consistent with that of Chen et a
correlation between sleep quality and pain. Previous
research has suggested a relationship between the experi-
ence of pain and sleep disruptions among patients under-
going surgery, in that more severe pain is associated with
more frequent awakenings throughout the night.?® The
possible reason for the different conclusions may be that
we only observed pain and insomnia within three days of
surgery, and the long-term condition was not investigated.

The findings in the present study are in broad agree-
ment with previous studies, which have reported that
poor sleep quality is associated with poorer health status,
disease severity, impaired daily activities, and reduced
survival.>’*® This study acts as a reminder of the need to
enquire about sleep quality in patients having an opera-
tion and to consider the investigation of potentially trea-
table causes, including measures to improve factors that
adversely affect sleep. Our study also underlines the
need for specific recommendations for the management
of patients’ sleep, which could greatly benefit their
health. Preoperative counseling, early postoperative
sleep modifications, and, possibly, preemptive use of
medications may improve transient sleep disturbance
among surgical patients. There is a need to manage
sleep disturbance routinely in clinical practice and to
screen for sleeping problems. Further studies are war-
ranted concerning what factors contribute to sleep dis-
turbance and how they can be best treated. This study
makes an important contribution to the literature in that
it adds to the existing evidence linking insomnia to
depression and anxiety. Insomnia is often forgotten, but
since a high percentage of patients are affected by it, it
may well be of considerable clinical significance.

There is a need for the treatment and prevention of
anxiety-related disorders. Doctors must manage patients’
expectations whilst working with them to optimize sleep
quality. Several “biopsychosocial” mechanisms hold pro-
mise as possible treatment targets for sleep interventions
to reduce both insomnia and its symptoms.>’ Cognitive
behavior therapy has been shown to be effective at
reducing insomnia and depression severity for older
adults, and it has been demonstrated that mental health
services can improve recovery outcomes for older adults
with depression.*” It is important to design interventions

aimed at decreasing the effects of insomnia in surgical
patients to improve their health and quality of life. The
ever-increasing rate of sleep disorders means identifying
modifiable risk factors is of the utmost importance.
Moreover, as insomnia exists in so many patients during
the perioperative stage, correctly diagnosing and treating
the sleep problems of individual patients is essential. The
timely and effective management of such problems is
beneficial from a clinical standpoint, as they can other-
wise exacerbate certain associated symptoms, such as
poor concentration or irritability.

Limitations

We recognize that there are several limitations to our
study. First, it was based on data from a retrospective
study, and certain clinical data related to sleep disorders,
such as sleep duration time, were not collected. Moreover,
we only recorded clinical information within three days of
surgery, and the long-term postoperative complications
were not observed. This study only investigated the rela-
tionship between short-term postoperative insomnia and
mood. However, cohort projects with several long-term
follow-ups could play a better predictive role. In the pre-
sent study, anxiety and depression may only contribute to
a temporary explanation of insomnia. Finally, we did not
record the sleep conditions of other patients in the same
ward, which may have had a significant influence on the
participants.

Conclusion

Insomnia is common in patients and can worsen after
surgery. The present study suggests that depression and
anxiety are risk factors for insomnia after surgery. Our
findings suggest that there is a link between sleep impair-
ment in patients and a worsening health status. This find-
ing is of considerable clinical relevance. Since patients
undergoing an operation often report insomnia, there is
a need for further research into strategies for managing
depression and anxiety so that such patients may sleep
better and enjoy significant health benefits.
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website. Data availability takes effect from publication in
the SCI database and can be referenced all the time the
data is published online in the SCI database.
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