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ABSTRACT

Background: Sleep quality is a complex construct to evaluate empirically, and yet the Pittsburg Sleep Quality Index (PSQI) is commonly used in studies
as their only measure of sleep quality. Furthermore, the PSQI may not be the best sleep quality measure for older adults post coronary artery bypass
graft (CABG), due to its reliance on the cognitive capacity to reflect on the past month. Purpose: The present study was conducted to compare the PSQI's
predictive validity as a subjective measure of sleep quality with an objective sleep quality (as measured by actigraphy). Methods: 80 male participants
aged 45-65years-who underwent coronary artery bypass graft CABG since 6 weeks - were randomized to two groups: aerobic group (AG), and combined
aerobic and resistance group (ARG). Training lasted ten consecutive weeks with 30 uninterrupted sessions. The actigraph together with Pittsburg sleep
quality index (PSQI) were used in sleep quality assessment. The actigraph (Actiwatch Minimitter Company, Incorporated (INC) - Sunriver, OR, USA)
was placed on the non-dominant wrist and activities were monitored continuously while being recorded at one minute intervals. The participants kept
the device for a period of 96 hours, filled PSQI, and did 6MWT before the first and last training sessions. Pearson’s correlation was used to assess the
relationship between the data obtained from these 2 assessment methods. Results: Our results suggest perceived sleep quality is quite different from
objective reality, at least for this group. Previous studies have shown the PSQI to be a valuable tool for assessing subjective sleep quality; however, our
findings indicate for middle aged adults who did CABG the PSQI should not be used as a substitute for actigraphy, or vice versa. Conclusion: The best
practice is to include both subjective and objective measures when examining sleep quality in older adults (i.e., the PSQl,and actigraphy).
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Introduction Sufficient sleep is essential for optimum health—

just a few of the numerous processes occurring dur-
Changes in sleep patterns after CABG are related to  ing sleep include memory consolidation, clearance
several factors: individual (e.g., age, gender), physio-  of brain metabolites, and restoration of nervous, im-
logical (e.g., primary sleep disorders, cardiac function, = mune, skeletal, and muscular systems. (Kline, 2014)
pain, dyspnea, fatigue, nocturia), psychological (e.g.,  Poor sleep quality might increase the cardiovascular
emotional) and environmental (e.g., hospital environ-  disease (CVD) risk. Interventions to promote the car-
ment, patient care activities)(P. L. Yang, Huang, Tsai,  diovascular health may need to include sleep promo-

& Lou, 2015) tion strategies. (Chair et al., 2017)
Sleep and exercise affect each other through com-
Correspondence: hady612@hotmail.com, +201119699110 plex, bidirectional interactions that involve different
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al., 2013) and because of the ongoing obesity epidemic,
previous estimates of sleep-disordered breathing preva-
Sleep and Hypnosis lence require updating. We estimated the prevalence of

Journal homepage: Y . .
http://www.sleepandhypnosis.org sleep-disordered breathing in the United States for the

ISSN:1302-1192 (Print) 2458-9101 (Online) periods of 1988-1994 and 2007-2010 using data from

254



Atef / Sleep and Hypnosis 2019

the Wisconsin Sleep Cohort Study, an ongoing commu-
nity-based study that was established in 1988 with par-
ticipants randomly selected from an employed popula-
tion of Wisconsin adults. A total of 1,520 participants
who were 30-70 years of age had baseline polysomnog-
raphy studies to assess the presence of sleep-disordered
breathing. Participants were invited for repeat studies
at 4-year intervals. The prevalence of sleep-disordered
breathing was modeled as a function of age, sex, and
body mass index, and estimates were extrapolated to
US body mass index distributions estimated using data
from the National Health and Nutrition Examination
Survey. The current prevalence estimates of moderate
to severe sleep-disordered breathing (apnea-hypopnea
index, measured as events/hour, >15Although physi-
cal activity is usually considered a useful tool in sleep
management, this link may be subject to multiple fac-
tors such as sex, age, fitness level, sleep quality and the
characteristics of the exercise used (i.e. intensity, dura-
tion, and type).(de Vries, van Hooff, Geurts, & Kompier,
2016) It is therefore vital to improve knowledge in fun-
damental physiology in order to understand the bene-
fits of exercise on the quantity and quality of sleep in
healthy subjects and patients. (Mendelson, Borowik,
Michallet, Perrin, & Monneret, 2015)

A consistent epidemiologic and experimental evi-
dence can strongly support the significant association
between exercise and sleep, and to which degree ex-
ercise training (EXT) can significantly improve sleep
(Chennaoui, Arnal, Sauvet, & Léger, 2015)

A two-parallel arm study on 97 subjects to investi-
gate to what extent a low-intensity exercise interven-
tion is effective in improving sleep quality, self-effica-
cy, and physical fitness. Results underlined the value
of low-intensity exercise for subjects with high levels
of study-related problems. (de Vries et al., 2016)

Meta-analysis conducted by Yang et al. (P. Yang, Ho,
Chen, & Chien, 2012) investigated how regular exercise
impacts sleep structure in middle-aged and older adults
with sleep complaints. Results indicated moderate ef-
fects in the favourable direction for regular exercise on
sleep structure, and determined the acute and chronic
effects of resistance exercise on sleep quantity and qual-
ity. Chronic resistance exercise improves all aspects of
sleep, with the greatest benefit for sleep quality. (Kova-
cevic, Mavros, Heisz, & Fiatarone Singh, 2018).
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Literature has many theories regarding the mech-
anism of exercise on sleep structure improvement,
explanations including: Thermogenic effect, anxiety
reduction, increase in serotonin and subsequent anti-
depressant effects, immunologic alternations, and im-
provement in quality of life, (Passos, Dalva, Rollem-
berg, Gone, & Tufik, 2012)(Akbari Kamrani, Shams,
Shamsipour Dehkordi, & Mohajeri, 2014)(Montgom-
ery, Ja, Montgomery, & Ja, 2009)(Rn et al., 2019), and
many other explanations for improvement of func-
tional capacity -which is closely correlated with sleep
structure -(Chien & Chen, 2015) with exercise includ-
ing: cardiac remodeling, cardiac growth and vascular
remodeling due to cellular and molecular adaptations
in response to exercise. (Baratna, Oliveira, Phillips,
Negrio, & Fernandes, 2015)

One widely used self-reported measure of sleep
quality, the Pittsburgh Sleep Quality Index (PSQI),
has been established as a valid scale with acceptable
psychometric properties when used among different
population. (Zhong, Gelaye, Sanchez, & Williams,
2015) PSQI had internal consistency, internal homo-
geneity, and diagnostic characteristics. This supports
the applicability and certain aspects of the validity of
the PSQI in the population. (Manzar et al., 2015)

Actigraph has been widely used to measure sleep
(Adkins et al., 2012). The operational premise is that
periods of sleep are accompanied by minimal move-
ment, and periods of wakefulness are accompanied
by relatively more movement, and that such move-
ment can be detected by an accelerometry based ac-
tivity monitor. (Nichols, 2015) Actigraph worn on the
hip does not provide valid or accurate measures of
sleep, mainly due to poor wake detection. (Bonardi et
al., 2016) Relative to the hip, a wrist worn actigraph
provided more valid measures of sleep, but with only
moderate capability to detect periods of wake during
the sleep period. (Walsh et al., 2015)

Actigraph provided similar accuracies for sleep/
wake determination in subjects as lab based measur-
ments (Stingeni, Raponi, Hansel, Agostinelli, & Lisi,
2011) Recent findings indicate for older adults the
PSQI should not be used as a substitute for actigraphy,
or vice versa. Hence, best practice is to include both
subjective and objective measures when examining
sleep quality in older adults (i.e., the PSQI, and actig-
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raphy) (Landry, Best, & Liu-Ambrose, 2015)

The objective of this correlational study was to
determine whether data got from actigraph can be
clinically correlated with those got from PSQI, and
consequently can one method of them be used as a
substitute for the other for the purpose of sleep assess-
ment, or no tool of them can be used separately to give
a full picture about sleep assessment.

METHODS

The investigation conforms with the principles
outlined in the Declaration of Helsinki” (Br Med J
1964; ii: 177). Approval of Research Ethical commit-
tee of faculty of physical therapy, Cairo University
was taken for this study on 3/12/2017 under number:
P.T.REC/012/001805 and a written informed consent
for patient information and images to be published
was provided by the patients.

I-Patients

Eighty male patients (n=80) who have underwent
CABG surgery since 6-8 weeks - to make sure that the
insomnia is not hospitalization related -were included in
this two-parallel arm study. They aged from 45-65. They
were recruited during a time period of 6 months from the
cardiac surgery department at the National heart insti-
tute in Cairo, Egypt and randomization was performed
using the sealed envelope approach, to two groups with
allocation ratio of 1:1. The two groups are aerobic group
(AG) and combined aerobic and resistance group (ARG).

Inclusion criteria

Patients who had underwent CABG surgery since
6-8 weeks, their ages ranges from 45 and 65years old-
,medically stable, did CABG-only treatment (not com-
bined with valve replacement surgery) , current com-
plaint of poor sleep quality (SQ) (score > 2 of the SQ
scale) and with body mass index < 35 kg/m?(i.e. no ob-
structive sleep apnea) were only included in the study.

Exclusion criteria

Any patient was known to have any unstable medical
condition; history of chronic insomnia for at least one
year before surgery, indicated for receiving treatments
for depression and/or anxiety or sleep medications, or
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with any known musculoskeletal or neurological condi-
tions that might interfere with the execution or the as-
sessment of the exercise, was excluded from the study.

II- Instrumentation

A-Evaluation methods

The Pittsburgh Sleep Quality Index (PSQI) is a
self-report questionnaire that assesses sleep quality
over a 1-month time interval. (Mollayeva et al., 2016) It
used in this study to assess Sleep quality subjectively.

Actigraphy

Actigraphy is a valid tool to assist in determining
sleep patterns in normal, healthy adult populations,
normal infants and children, and patients suspected of
certain sleep disorders. (Ancoli-israel et al., 2003) It is
used in this study to assess sleep Latency, Total sleep
duration, Deep sleep duration, light sleep duration,
Sleep Fragmentation index, cutpoints on actigraphy,
and Sleep efficiency objectively. (Figure 1)

Last night sleep

49..

Sleep better than 5% of users

03:34 AM 06:56 AM

3.5
50 | 232, | O

Sleep quality analysis

Fell asleep too late
Try go
good for your imr

Figure (1): A screenshot from different page of the software showing number
of points expressed by the actigraph with a numerical values and graph
showing the sleep architecture

Six minute walk test (6MWT)

The 6 Minute Walk Test is a sub-maximal exercise
test used to assess aerobic capacity and endurance.
The distance covered over a time of 6 minutes is used
as the outcome by which to compare changes in func-
tional capacity. (Bohannon & Crouch, 2017)
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Rate of perceived exertion (RPE)

The RPE scale is used to measure the intensity of ex-
ercise. The modified Borg RPE scale is a numerical scale
that ranges from 6 to 20, where 6 means “no exertion
at all” and 20 means “maximal exertion.” When a meas-
urement is taken, a number is chosen from the following
scale by an individual that best describes their level of
exertion during physical activity. (Mane & Memushaj,
2018)

RPE is a subjective method showing the level of ex-
ertion done by the participant. It was used as an asso-
ciative method with Training heart rate plotted on the
treadmill during the training sessions, and the resistance
trainings, to determine the proper exercise intensity, be-
cause training heart rate may be a misleading parameter
in some cardiac cases who are under beta-blockers, and
this was the majority of our cases. Beta blockers may in-
terfere with the normal response of the cardiac muscle to
exercise, accordingly, depending solely on heart rate in
this situation would be misleading and risky as well, so
we use RPE as an alternative method, to make sure that
the patient is not exerting much effort beyond the effort
needed in the study. (Chen, Fox, Ku, & Chang, 2016)

Therefore, we depend more —regarding heart rate- on
resting heart rate plotted at the beginning of each session
as a determinant of the cardiovascular fitness (i.e. rest-
ing heart rate decrease in case of increased fitness and
vice versa) (Chang, Lin, Ho, & Huang, 2019)

lll-Procedures

Awere assessed before the first and last sessions via
6MWT to assess their functional capacity, 1RM to assess
the resistance exercise intensity used, PSQI question-
naire and wrist actigraph (Actiwatch Minimitter Compa-
ny, INC — Sunriver, OR, USA) to assess their sleep archi-

tecture. Actigraph was placed on the non-dominant wrist
and activities were monitored continuously and record-
ed at one minute intervals during wakefulness and sleep.
The times of wakefulness and sleep were determined
individually by means of a diary kept by the volunteers,
together with the times calculated by the actigraph mon-
itor. The participants kept the device for a period of 96
hours(Bonardi et al., 2016) before the first and the last
training session. The device was removed only at bath
time and replaced to the wrist immediately after. The
information was collected by the device and recorded by
a validated algorithm (Minimitter Company - USA®)
and transferred to closed technology software installed
in a computer. After analysis of the exams, the data were
plotted on a spreadsheet for statistical treatment.

Statistical Analysis

The data were collected from patients and classified
into paired and independent “t” test values. Data will be
statistically described in terms of mean + standard devi-
ation (£ SD).

RESULTS

|- Patients clinical and demographic

characteristics

Eighty male patients (n=80) with CABG were includ-
ed in the study, 40 received aerobic exercise training
program (AG) and another 40 received combined aer-
obic and resistance exercise training program (ARG).
Their mean + SD values for age, weight, height (in me-
ter), BMI, resting heart rate (in beat/min), and dura-
tion post-CABG (6-8) weeks were calculated and there
was non-significant difference between both groups
(p>0.05). (Table 1)

Table (1): Patients demographic characteristics (Mean* Standard Deviation)

The AG group The ARG group

Variable

(n=40) (n=40)
Age (year) 54.17+6.52 53.65+4.79
Weight (kg) 90.746.36 90.04+5.38
Height (meter) 1.69+0.03 1.67+0.02
Body mass index
(kg/m?) 31.92+2.58 32.22+2.3
Duration of CABG
(weeks) 6.96+0.83 7+0.85

¥t= Level of significance at P<0.05. S= significant

T P
0.31 0.76 NS
0.38 0.71 NS
1.81 0.08 NS

-0.41- 0.68 NS
0.18- 0.86 NS

NS: non-significant

AG: aerobic exercise training group, ARG: the combined exercise training group.
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Table (2): Within and between-groups comparison of evaluated variables.

Aerobic Exercise Combined Exercise Between Groups Comparison
Character Training group training group
(n=40) (n=40) F-Value P-Value
Resting HR Pre 100.22+7.31 106.3+14.16 1.83 0.7
Resting HR Post 76.09+7.25 86.3+10.14 3.93 0.0003
T and P values 15.78, 000 12.99.00
Sleep Latency min Pre 111.562+83.98 90.87+36.42 1.08 0.29
Sleep latency min Post 13.7+10.03 37.17+16.43 5.85 0.00
T and P values 5.82,0.00 8.98,00
Total_sleep_duration_hours_Pre 4.28+0.96 3.98+1.06 1.02 0.31
Total_sleep_duration_hours_Post 7.78+1.41 517+1.4 6.28 000
T and P values -15.59-, 00 -3.45-, 0.002
Deep sleep duration hours Pre 0.65+0.24 1.3+0.77 0.1 0.92
Deep sleep duration Post 6.52+1.59 3.7+1.33 6.54 000
T and P values -15.11-, 00 -6.98-, 0.00
Light sleep duration hours Pre 3.52+1.11 3.39+0.97 0.43 0.67
Light sleep duration Post 1.26+0.45 1.48+0.59 1.4 0.17
T and P values 11.12, 00 7.88, 00
Sleep Fragmentation index Pre 32.65+14.7 33.45+21.88 0.15 0.89
Sleep Fragmentation index Post 8.41+2.038 14.98+4.37 6.54 000
T and P values 7.19, 00 3.94, 0.001
Cutpoints on actigraph Pre 56+11.45 56.96+7.65 0.33 0.74
Cutpoints on actigraph Post 134.7+15.89 97.74+13.94 8.38 0.000
T and P values -19.11, 00 -14.12, 00
Sleep efficiency Pre 35.17+19.03 35.26+26.73 0.01 0.99
Sleep efficiency Post 86.65+3.23 76.22+6.94 6.54 000
T and P values -13.95, 00 -7.45, 00
Functional capacity meter Pre 130.13+44.2 128.7+89.19 0.07 0.95
Functional capacity Post 450.65+21 429+35.733865 2.51 0.02
T and P values -37.27, 00 -19.47, 00

Level of significance at P<0.05

Figure (2): Percent distribution of sleep quality in both groups (pre and post-study)

AG: aerobic exercise training group, ARG: the combined exercise training group.
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II- Exercise data

Sleep and functional capacity measurements: In
spite that there was significant decrease in the mean
value of Sleep Latency, fragmentation index, light
sleep duration and sleep quality scores (3=very bad,
2=bad, 1=good and o=very good) (P <0.01) and sig-
nificant increase in total sleep duration, deep sleep
duration, cutpoints gained on the actigraphy, sleep
efficiency and functional capacity in both the aerobic
group (AG) and combined aerobic and resisted group
(ARG) (P <0.01), that difference was more significant
in the aerobic exercise training group (AG) (P <0.01)
(Table 2), (Figure 2), (Figure 3)

llI- Correlation between sleep measurements

obtained from PSQI and actigraph in AG group

Correlation analysis between Sleep variables in-
cluding (sleep Latency, Total sleep duration, Deep
sleep duration, light sleep duration, Sleep Fragmen-
tation index, cutpoints on actigraphy, Sleep efficiency,
Sleep quality), revealed that:

There was no significant correlation between sleep
quality (measured by PSQI) and any of the sleep vari-
ables measured by actigraph. (Table 3)

Vi-Correlation analysis between evaluated

variables’ values in the the combined exercise

training group (ARG):

Correlation analysis between Sleep variables in-
cluding (sleep Latency, Total sleep duration, Deep
sleep duration, light sleep duration, Sleep Fragmen-
tation index, cutpoints on actigraphy, Sleep efficiency,
Sleep quality), revealed that:

There was no significant correlation between sleep
quality (measured by PSQI) and any of the sleep var-
iables measured by actigraph except light sleep dura-
tion. (Table 4)

DISCUSSION

Coronary artery bypass graft (CABG) surgery is
known to be the most frequently performed heart sur-

Table (3) Pearson Correlation analysis between evaluated variables in the aerobic exercise training group (AG).

(Pearson correlation coefficient “r”, significance “p value”)

Variable RHR FC SL TSD | DSD | LSD SFI NPA SE sQ
. . () 0.48

FC: Functional Capacity
P-value 0.2
(r 0.37 | 0.35

SL: Sleep Latency
P-value 0.09 0.1
(r) 0.2 0.11 0.81

TSD: Total sleep duration
P-value 0.37 0.64 0.00
(r) 0.06 0.1 0.9 0.96

DSD: Deep sleep duration
P-value 0.78 0.67 0.00 0.00
(n 0.4 0.01 0.63 0.27 0.52

LSD: light sleep duration
P-value 0.06 0.97 | 0.001 0.22 0.01

o () 0.33 0.18 0.42 0.77 0.64 0.16

SFI: Sleep Fragmentation index

P-value 0.13 0.42 0.4 0.00 | 0.001 | 0.47
. i () 0.008 | 0.25 0.92 0.96 0.98 0.45 0.59

CPA: Cutpoints on actigraphy
P-value 0.99 0.26 0.00 0.00 0.00 0.03 | 0.003
(r) 033 | 0.18 | 042 | 0.77 | 064 | 0.16 | 1.00 | 0.59

SE: Sleep efficiency
P-value | 0.13 | 0.42 0.4 0.00 | 0.001 | 0.47 | 0.00 | 0.003

. () 0.27 0.5 0.14 0.03 0.07 0.36 0.11 0.05 0.1

SQ: Sleep quality

P-value 0.22 0.84 0.53 0.88 0.75 0.9 0.61 0.84 0.61

Level of significance at P<0.05, (r): Correlation coefficient (r), RHR: Resting Heart Rate, FC: Functional Capacity, SL: Sleep Latency, TSD: Total
sleep duration, DSD: Deep sleep duration, LSD: light sleep duration, SFI: Sleep Fragmentation index, CPA: Cutpoints on actigraphy, SE: Sleep

efficiency, SQ: Sleep quality.
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Table (4) Pearson Correlation analysis between evaluated variables in the Combined Exercise training group (ARG).

(Pearson correlation coefficient “r”, significance “p value”)

Variable RHR FC SL TSD | DSD | LSD SFI NPA SE sQ
- - (] 0.78
FC:Functional Capacity
P-value 0.00
(r) 0.83 |0.72
SL: Sleep Latency
P-value 0.00 0.00
(r) 0.7 0.48 | 0.31
TSD: Total sleep duration
P-value | 0.00 | 0.02 | 0.15
(r) 052 | 024 | 012 | 0.91
DSD: Deep sleep duration
P-value | 0.01 0.28 0.6 0.00
(r) 0.5 0.6 0.47 | 0.33 0.1
LSD: light sleep duration
P-value | 0.02 | 0.003 | 0.02 | 0.12 | 0.67
L (r) 0.3 013 | 0.03 | 0.74 0.9 0.26
SFI: Sleep Fragmentation index
P-value | 0.16 | 0.57 | 0.88 | 0.00 | 0.00 | 0.23
(r) 049 | 0.29 | 0.03 0.9 0.98 | 0.07 | 0.82
CPA: Cutpoints on actigraphy
P-value | 0.02 | 0.18 | 0.88 | 0.00 | 0.00 | 0.76 | 0.00
(r) 0.3 0.13 | 0.08 | 0.74 0.9 0.26 | 1.00 | 0.82
SE: Sleep efficiency
P-value | 0.16 | 0.57 | 0.87 | 0.00 | 0.00 | 0.23 | 0.00 | 0.00
SQ: Sleep quality (r) 0.24 0.1 0.05 | 0.09 | 0.36 0.6 0.27 | 038 | 0.27
P-value | 027 | 0.64 | 0.82 0.7 0.09 | 0.002 | 0.21 0.7 0.21

Level of significance at P<0.05, (r): Correlation coefficient (r), RHR: Resting Heart Rate, FC: Functional Capacity, SL: Sleep Latency, TSD: Total
sleep duration, DSD: Deep sleep duration, LSD: light sleep duration, SFI: Sleep Fragmentation index, CPA: Cutpoints on actigraphy, SE: Sleep

efficiency, SQ: Sleep quality.

gery on adults. (Joseph, Whitcomb, & Taylor, 2015)
Disturbed sleep, and persistent stress in the postoper-
ative period related to potential death of the loved one
and the burden of chronic illness are associated with
the development of psychiatric and physical illness
(Barger et al., 2017)

Sleep Deprivation is capable of inducing different
biological effects, such as neural autonomic control
changes, increased oxidative stress, altered inflamma-
tory and coagulatory responses and accelerated ather-
osclerosis, and all these mechanisms links SD and car-
diovascular and metabolic disorders. Epidemiological
studies have shown that short sleep duration is asso-
ciated with increased incidence of cardiovascular dis-
eases, such as coronary artery disease, hypertension,
arrhythmias, diabetes and obesity, after adjustment
for socioeconomic and demographic risk factors and
comorbidities. (Tobaldini et al., 2017)such as insom-
nia, obstructive sleep apnea (OSA

This study aimed to find an adjusted protocol for
assessment of sleep deprivation that may happen after
CABG surgery.

The sleep parameters were measured via PSQI
questionnaire and actigraph at the beginning and at
the end of the study for both aerobic and combined
aerobic and resistance groups, and functional capaci-
ty was measured by 6MWT at equivalent time-points
(before the start and after 10 weeks).

This study demonstrated using one method of as-
sessment of sleep is not enough to give realistic full
picture about the sleep, and both a subjective measure
like PSQI has to be used in conjunction with objective
tool like actigraph for proper sleep assessment in mid-
dle aged male patients post CABG surgery.

In our study, we showed that actigraph is a sensi-
tive measurement providing unique information not
captured by self-report, and may be an informative
adjunct to self-report sleep assessments. This result
comes in agreement with Avery et al who assessed
sleep in Thirty-six ultra-high risk (UHR) adolescents
and 31 healthy control youth participated in a base-
line evaluation including 5 nights of actigraphy, sub-
jective measurement of sleep health (Pittsburgh Sleep
Quality Index; PSQI), and clinical interviews. Clinical
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measures were repeated with UHR youth (N = 23) at
a 12-month follow-up. The results suggest a potential
role for actigraphy in sleep assessment beside subjec-
tive measures.(Lunsford-Avery, LeBourgeois, Gupta, &
Mittal, 2015)

Slightam et al. (Slightam et al., 2017) Compared
self-report and actigraphic evaluations of sleep be-
tween veterans with post-traumatic stress disorder
and controls, where participants reported their sleep
retrospectively for the month before the recording
night and on the recording night. On the recording
night, they wore an Actiwatch-64 and were instructed
to press the marker button upon getting into bed, each
time they awoke, and at their final awakening. Results
showed that diary-reported number of awakenings was
fewer than actigraphically captured awakenings. These
results suggest a memory bias towards remembering
worse sleep on the nights before the recording night
and recommend the use of both methods together.

Some studies have other opinions, and saw that us-
ing PSQI is more valid and reliable than actigraph for
assessment of sleep, like the study of Fontes et al (Fon-
tes et al., 2017) forward uncertainty propagation is
frequently used, whereas backward uncertainty prop-
agation is rarely used. In forward uncertainty analysis,
one moves from a given (or assumedwhich assessed
the factor structure, internal consistency, test-retest
reliability, and construct validity of the European Por-
tuguese version of the Pittsburgh Sleep Quality Index
(PSQI) in breast cancer patients against actigraph
measurments and proved that the unidimensional con-
struct of the European Portuguese version of the PSQI
showed adequate reliability and validity against acti-
graphic measurements among breast cancer patients.

Another study conducted by Zhu et al stated (Zhu,
Bronas, & Fritschi, 2018) that the agreement between
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Limitations

This study has several limitations. First, the sex dif-
ferences in outcomes are representative of periopera-
tive practice in Cairo. Similar research needs to be con-
ducted in other settings to confirm the generalizability
of our findings. Additionally, there is a huge gap in
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