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ABSTRACT

Objective: To evaluate the subjective sleep pattern in hospitalized patients. Methods: This is a
cross-sectional design developed with 230 patients in a university hospital in northeastern Brazil
from September 2017 to March 2018. We included patients 18 years old or older, hospitalized
for a minimum of 48 hours and a maximum of five days, with stable clinical conditions and
preserved guidance. For data collection, a structured questionnaire was used and the subjective
sleep pattern was assessed using Visual Analog Sleep Scales. Univariate and bivariate statistics
were calculated using IBM® SPSS® software, version 23.0. Results: In the hospitalization, the
Disorder, Effectiveness, and Supplementation scales reached scores of 208.7 points, 353.8 points,
and 62.9 points, respectively. The clinical characteristics that interfered with sleep were the practice
of regular physical activity (p = 0.024) and a higher body mass index (p = 0.033). We also observed
statistically significant differences between VAS scores and factors influencing sleep. Conclusion:
There was a certain level of sleep disturbance during the hospitalization period, and consequently
the need for sleep supplementation during the day. We also observed that some factors negatively
influenced the quality of hospital sleep.
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INTRODUCTION

Hospitals are usually environments where getting good
quality sleep is a challenge'. Sleep during hospitalization may
not be restful or restorative and the reasons have a multifactorial
etiology, including psychological stress, noise, medication, light,
frequent night interventions by the multidisciplinary team,
collection of laboratory tests, pain, and others®™.

The stress caused by the hospitalization process brings a
potentially traumatic experience, removing the individual from
his daily routine and motivating a confrontation with pain and
physical limitation, which can result in sleep changes during
the hospitalization petiod®. Sleep disorders can affect different
levels of the body. As a consequence of sleep deprivation,
we highlight changes in the immune system, changes in the
mechanisms of homeostasis and the neuroendocrine system,
psychological damage, in addition to the increase in morbidity
and mortality of patients in a hospital environment’.

We should pay attention to changes in the quality of
sleep in hospitalized patients, as the eatly identification of such
events may reduce numerous losses to the clinical evolution of
patients during the hospitalization period. For this, the literature
shows several instruments aimed at tracing the individual’s
sleep pattern or obtaining information about specific sleep
conditions®. Subjective methods to evaluate sleep, evaluate
a larger number of patients and interventions, including for
longer petiods than those methods using polysomnography’.

The Visual Analog Sleep (VAS) Scales was validated in
Brazil based on the original English Verran and Snyder-Halpern
(VSH) sleep scale. It assesses the sleep of the last 24 hours
subjectively, applying to hospitalized patients®”.

Considering the sleep deprivation as a problem in the
hospital environment, the evaluation of the subjective sleep
pattern of hospitalized patients favors the identification of
changes in the sleep-wake pattern of hospitalized patients.
Therefore, this study aims to evaluate the subjective sleep
pattern of patients hospitalized in a university hospital.

MATERIAL AND METHODS

This is a cross-sectional and analytical study developed
in the wards of the medical and surgical clinics of the University
Hospital of the Federal University of Piaui located in the city of
Teresina (PI), from September 2017 to March 2018.

Participants should be 18 years old or older; hospitalized
for at least 48 hours and at most five days; with stable clinical
conditions, a preserved orientation, and the ability to verbalize.
The exclusion criteria were recent postoperative (up to 24 hours);
hospitalization in the last 30 days; the use of a prescription or
self-medication to treat sleep disorders; as well as having any
disease that affected sleep such as insomnia, apnea, depression;
as well as having any disease that affected sleep such as insomnia,
apnea, depression; with hearing or visual impairment; and being
a neurological (clinical and surgical) and psychiatric patient.
The sampling was non-probabilistic for convenience, in which
we included all patients who attended the service and met the
inclusion criteria.
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We used two instruments to collect the data: structured
questionnaire; and the Visual Analog Sleep (VAS) Scales. The
structured questionnaire had questions about age, gender;
personal history (smoking, drinking, physical activity); medical
record data such as the cause and length of stay, anthropomettic
measures (weight, height, body mass index - BMI). Also, patients
were asked about the discomfort caused by factors influencing
sleep, such as noise, lighting, temperature, bed comfort, organic
disorders (pain, diarrhea, nausea, among others), care received.

For the analysis of the body mass index (BMI), the
classification adapted by the World Health Organization was used,
including the following cutoff points: thin or underweight (BMI
<18.5kg/m?), eutrophic (BMI of 18, 5 to 24.9 kg/m?), overweight or
pre-obese (BMI 25.0 to 29.9 kg/m?) and obesity (BMI=30 kg/m?)™.

The sleep analysis in the hospital was performed using the
Brazilian version of the VAS Scales which obtained satisfactory
internal consistency values for the Disturbance (x=0.80), Effectiveness
(@=0.78) and Supplementation (x=0.72) scales, and assesses the
subjective sleep of individuals hospitalized in the last 24 hours’
developed to assess the subjective sleep of individuals hospitalized
in the last 24 hours. The scale consists of 16 items (15 self-report
items and one item that results from the sum of the first two). Each
item consists of statements with opposite meanings at the end of a
straight line of 100 millimeters, divided every five millimeters. A line
should be drawn perpendicular to the straight line, in the division
that the patient thinks best reflects their situation. It covers three
scales: Disturbance (7 items and possible variation from 0 to 700);
Effectiveness (5 items, with a maximum of 600, as one of the items,
is the result of the sum of two others) and Sleep supplementation (4
items and possible variation from 0 to 400). The values of each scale
must be considered separately for the analysis. Thus, the higher the
value obtained on the Disturbance and Supplementation scales, the
worse the quality of sleep, and, on the Effectiveness scale, the higher
score indicates better quality of sleep®”.

The institution’s Research Ethics Committee approved
the study under opinion number 1,901,494. The research’s ethical
criteria followed Resolution 466/12 of the National Health
Council - CNS. All study participants signed the Informed
Consent Form (ICF), individually, and in two copies. Due to the
use of data contained in the patients’ medical records, we used
the Data Use Commitment Term (DUCT).

Statistical Analysis

The data were inserted into Microsoft Excel® databases.
Data processing took place using IBM® SPSS® software,
version 23.0. We calculated descriptive statistics such as means,
medians, standard deviation, interquartile range, minimums,
and maximums, for quantitative variables. The Kolmogorov-
Smirnov test verified the normality of the data. The analyzes
of the subjective sleep pattern in the last 24 hours and its
characteristics were performed using Student’s t-tests, ANOVA
One-way, and Pearson’s correlation test. The Kruskal-Wallis test
compared the subjective sleep pattern in the last 24 hours and
the factors that influence sleep. All analyzes were performed at
a 5% significance level.



RESULTS

The investigation involved the participation of 230 patients of
both genders whose ages varied between 18.2 and 88.6 years old, with a
mean (£ SD) of 46.8 (£ 17.2) years old, most of them (57.0%0) wete female.

Regarding the use of cigarettes and alcohol consumption,
67.8% were non-smokers and 60.9% reported not being alcoholics.
The lack of regularity in the practice of physical activity was reported
in 83.5% of the patients. The BMI varied between 14.9 to 44.9 kg/
m? with an average of 25.3 (£ 5.0) kg/m2. Categorically, patients
were divided into low weight (5.2%), normal weight (47.4%),
overweight (30.9%), and obesity (16.5%).

The most frequent diagnosis among the clinical causes of
hospitalization (61.3%5) was systemic lupus erythematosus with 20.6%.
Among the surgical causes (38.7%0), uterine leukoma stood out with
11.2%. Among the clinical causes of hospitalization (61.3%), the
most frequent diagnoses were systemic lupus erythematosus 20.6%,
ulcerative colitis 4.3%o, idiopathic thrombocytopenic purpura 2.8%,
myelodysplastic syndrome 2.8%, neoplasia of lung 2.8% and Crohn’s
disease 2.8%. Among the surgical causes (38.7%), the following stood
out: utetine leukoma 11.2%, biliary calculus 7.9%, angina pectoris /
unstable angina or ICO 7.9%, cholelithiasis 3.4% and umbilical hernia
3.4%. The average hospital stay was 3.0 (+ 1.0) days (Table 1).

Table 1. Charactetization of hospitalized patients (n=230). Teresina, PI, Brazil, 2018.

Characteristics M SD n %
Age (years) 46.8 17.2

18-28.9 45 19.6
29-39.9 43 18.7
40-49.9 38 16.5
50-59.9 40 17.4
60-69.9 46 20.0
70-79.9 13 5.6
80-89.9 5 2.2
Gender

Male 99 43.0
Female 131 57.0
Smoking

Non-smoker 156 67.8
S.oker 18 7.8
Former smoker 56 24.3
Alcoholism

Yes 42 18.3
No 140 60.9
Ex-alcoholic 48 20.9
Practice of physical activity

Yes 38 16.5
No 192 83.5
Body mass index (kg/m?2) 25.3 5.0

Low weight (<18.5) 12 52
Normal weigh (18.5-24.9) 109 47.4
Overweight (25-29.9) 71 30.9
Obesity (=30) 38 16.5
Cause of hospitalization

Clinical 141 61.3
Surgical 89 38.7
Length of hospital stay (in 30 10

days)

48 hours 96 41.7
72 hours 62 27.0
96 hours 45 19.6
120 hours 27 11.7
Total 230 100.00

M: average; SD: standard deviation.
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The factors with the highest percentages in the
evaluation regarding the highest level of discomfort comprised
an uncomfortable bed, followed by feelings of fear and concern,
whose values were, respectively, 46.1% and 28.3% (Figure 1).

Regarding the evaluation of the subjective sleep pattern
through the (VAS) Scales, an average of 208.7 points was found
in the Disturbance scale. The Effectiveness scale had an average
of 353.8 points. On the sleep supplementation scale, the mean
was 62.9 points (Table 2).

When analyzing the relationships between the subjective
sleep pattern in the last 24 hours and the clinical characteristics
of hospitalized patients, a statistically significant difference was
identified between the mean of the scores on the Disorder scale
and the practice of physical activity (p = 0.024). There was
also a statistically significant relation between BMI and sleep
effectiveness (p = 0.028)(Table 3).

Table 3 also shows the analyzes differentiated by sex
and age group, with no statistically significant differences being
found between these variables and the subjective sleep pattern
in the sleep disorder, effectiveness and supplementation scales.
For better observation, the analyzes were evidenced through
figures 2 and 3.

We observed a statistically significant differences
between the VAS scores for Disturbance and Effectiveness and
factors influencing sleep. Both interfered with excessive lighting
(p = 0.001 and p = 0.023), uncomfortable bed (p <0.001 and
p <0.001) and organic disorders (p <0.001 and p = 0.001)
(table 4).

DISCUSSION

During the hospitalization, there was a certain degree
of perception in which the main sleep time was impaired due
to sleep fragmentation and latency (disorder) and that the level
of sleep effectiveness the previous night was not high enough,
requiring sleep supplementation. during the day. Factors that
interfered with sleep during hospitalization were: the practice
of regular physical activity, higher body mass index, and factors
influencing sleep.

Female individuals (57%) and with a mean age of 46.8 years
old prevailed in the study. The analysis in the literature proves that,
conversely, the females have been the least frequent in research
that secks to identify the subjective sleep pattern in hospitalized
patents®*!"'%. The average age found in patents differed from what
is commonly found in studies on sleep in a hospital environment,
which, in its majotity, is over 60 years old"* .

The lack of regularity in the practice of physical activity
was high (83.5%) and the average BMI was 25.3 kg/m? with
an important percentage of overweight and obesity, being
almost half of the sample (47.4%). Studies have identified
an association between sleep disorders and the presence of
overweight ot obesity*'*!". Sleep disordets and shorter sleep
duration are related to weight gain; and the decrease in sleep
quality seems to be associated with greater food intake'. On
the other hand, the improvement in sleep quality seems to be
mediated by the practice of regulat physical activity".

Sleep Sci. 2022;15(Special 1):120-127
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Figure 1. Sleep-disturbing factors assessed by hospitalized patients (n=230). Teresina, PI, Brazil, 2018.

Table 2. Descriptive analysis of Visual Analog Sleep (VAS) Scales for hospitalized patients (n=230). Teresina, PI, Brazil, 2018.

Scale/characteristics Min Max M SD Md 11Q
Disturbance Scale 25,0 600.0 208.7 112.3 197.5 136,3
Fragmentation characteristics

Time awake after sleep onset 0.0 100.0 25.1 26.0 15.0 25.0
Sleep depth 0.0 100.0 442 39.2 50.0 80.0
Disturbance quality 0.0 100.0 19.7 252 10.0 20.0
Awakenings during sleep 0.0 100.0 22.2 26.7 15.0 20.0
Movements during sleep 0.0 100.0 56.6 42.3 55.0 95.0
Latency characteristics

Sleep latency 0.0 100.0 20.4 27.8 5.0 36.25
Latency quality 0.0 100.0 20.5 29.5 5.0 36.25
Effectiveness Scale 220.0 480.0 353.8 52.2 365.0 70.0
Quality characteristics

Rest after waking up 0.0 100.0 76.1 31.1 90.0 50.0
Subjective sleep quality 0.0 100.0 69.9 32.2 75.0 50.0
Sleep sufficiency evaluation 0.0 100.0 373 42.2 10.0 86.25
Duration characteristics

Total sleeping time 0.0 100.0 72.7 24.5 825 20.0
Total sleep period 10.0 165.0 97.8 12.3 100.0 5.0
Sleep Supplementation Scale 0.0 400.0 62.9 67.3 40.0 75.0
Sleep time during the day 0.0 100.0 17.8 19.5 15.0 25
Naps in the morning 0.0 100.0 10.3 20.0 5.0 15
Naps in the afternoon 0.0 100.0 18.7 23.5 10.0 25
Time to get up after waking up 0.0 100.0 16.1 27.5 5.0 25

Legend: Min: minimum; Max: maximum; M: mean; SD: standard deviation; Md: median; IIQ: interquartile range.
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Table 3. Relationships between the subjective pattern of sleep in the last 24 hours and the clinical characteristics of hospitalized patients (n=230). Teresina,

Lima RO, et al.

PI, Brazil, 2018.
Disturbance Effectiveness Sleep supplementation
Characteristic
M (+DP) P M (+DP) Y M (+DP) ?

Age(years) = 0.738* - 0.918* = 0.702*
18-28.9 214.2 (120.5) 351.4 (53.7) 71.7 (72.2)

29-39.9 210.9 (128.3) 348.5 (58.6) 64.9 (61.7)

40-49.9 216.7 (107.5) 356.0 (54.9) 63.3 (59.1)

50-59.9 196.0 (96.2) 358.4 (49.3) 52.4 (64.5)

60-69.9 219.9 (114.5) 351.1 (50.0) 66.3 (83.5)

70-79.9 161.9 (101.4) 366.1 (44.4) 61.1 (44.3)

80-89.9 199.0 (54.1) 366.0 (29.0) 21.0 (14.7)

Gender 0.434¢ 0.149° 0.209°
Female 213.7 (114.6) 349.6 (53.9) 67.6 (73.3)

Male 202.0 (109.4) 359.6 (49.3) 56.7 (58.2)

Smoking 0.513" 0.051" 0.134°
Current or previous 202.4 (89.2) 363.7 (48.5) 53.8 (58.3)

No 211.7 (121.9) 349.3 (53.3) 67.2 (70.9)

Alcoholism 0.477" 0.858" 0.535"
Current or previous 215.3 (106.9) 353.2 (53.4) 59.4 (63.6)

No 204.5 (115.8) 354.4 (51.5) 65.1 (69.7)

Physical activity 0.024" 0.278" 0.581"
Yes 252.2 (129.0) 3455 (52.4) 57.4 (51.1)

No 200.1 (106.9) 355.6 (52.1) 63.9 (70.1)

BMI . 0.662% - 0.028* - 0.410%
Low weight (<18.5) 176.7 (100.1) 376.7 (35.4) 59.6 (45.1)

Normal weight (185-24.9) 213.1 (118.5) 357.7 (52.0) 64.7 (79.0)

Overweight (25-29.9) 202.5 (106.0) 348.7 (54.9) 53.6 (47.9)

Obesity (230) 217.6 (110.7) 345.5 (50.3) 76.0 (67.1)

Cause of hospitalization 0.346" 0.660" 0.782"
Clinical 214.3 (114.5) 355.1 (54.5) 61.9 (72.6)

Surgical 199.9 (108.7) 352.0 (48.4) 64.4 (58.2)

Length of hospital stay 0.159% 0.144% 0.168
48 hours 206.9 (107.6) 359.7 (52.3) 54.1 (58.4)

72 hours 196.7 (100.5) 350.1 (49.7) 67.7 (58.7)

96 hours 240.7 (135.7) 340.8 (51.6) 79.6 (86.1)

120 hours or more 189.4 (106.6) 364.1 (55.7) 55.6 (77.1)

BMI: body mass index; M: mean; SD standard deviation; p: significance of the test; t: Student's t test; a: ANOVA One-way test.

Table 4. Relationships between the subjective sleep pattern in the last 24 hours and the sleep influencing factors that caused discomfort in the evaluation of

hospitalized patients (n=230). Teresina, PI, Brazil, 2018.

Environment factor Disturbance* Effectiveness* Sleep supplementation*
Excessive lighting 0.001 0.023 0.617
Uncomfortable bed <0.001 <0.001 0.066
Infirmary routine 0.080 0.866 0.854
Care Received 0.182 0.233 0.508
Noise in the infirmary 0.674 0.383 0.855
Organic disorders <0.001 0.001 0.324
Fear and worry 0.069 0.757 0.975
Room temperature 0.588 0.881 0.585

*: Kruskal-Wallis test.

Sleep Sci. 2022;15(Special 1):120-127
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Figure 2. Relationship between sex and the subjective sleep pattern in the scales of sleep disturbance, effectiveness and supplementation (n=230). Teresina, PI, Brazil, 2018.

Figure 3. Relationship between age groups and the subjective sleep pattern in the scales of sleep disturbance, effectiveness and supplementation (n=230). Teresina, PI, Brazil, 2018.

Uncomfortable bed, fear, and worry were the factors
that most bothered patients among the reported factors that
interfered with night sleep. Negative evaluations regarding bed
discomfort were just under 80%, ranging from little (31.3%) to
very uncomfortable (46.1%).

Hospitalization is a difficult time for the patient because,
in addition to the organic problems that led to hospitalization,
there is psychological stress generated in such situations and
the hospital environment can be harmful to the induction and
maintenance of a normal sleep-wake cycle. The uncomfortable
bed was reported as a reason for poor sleep by 18.0% of patients

Sleep Sci. 2022;15(Special 1):120-127

in a study in Canada®. However, in a study conducted in Brazil,
the authors observed a few complaints regarding the discomfort
caused by the hospital bed'.

In another study, emotional factors such as concern
about the disease and being in the hospital were the most
important aspects that negatively interfered with sleep during
hospitalization*. Thus, the authors highlighted the hospital
environment as stressful, where there is an increase in anxiety
and pain perception, decreasing sleep, and prolonging recovery.

The sleep analysis in the hospital environment using the
VAS Scales showed an average of the scores on the Disturbance



scale of 208.7 points, corresponding to about 29.8% of the
maximum perception of the degree in which the main time of
the sleep was impaired due to fragmentation and sleep latency.
The fragmentation characteristics identified had important
degrees of movement in the bed throughout the night and
light sleep, respectively in the sample of hospitalized patients.
Latency quality data expressed the presence of some level of
difficulty in falling a sleep.

Studies have been showing the impacts of findings
such as those mentioned above on the health of hospitalized
patients. Sleep deprivation in hospitalized patients has serious
consequences and can contribute to the deterioration of their
condition. Changes in the sleep-wake cycle cause not only poor
sleep quality and a feeling of tiredness the next day but also
changes in the body’ circadian biorhythms, as it disrupts the
activity of normal physiological processes, which can hinder the
patient’s recovery®.

Sleep fragmentation, found in the present research,
in addition to other negative factors, causes immunological
dysfunction, predisposing less resistance to infections and
changes in the blood coagulation cascade, and delayed wound
healing?'. Changes in the sleep-wake pattern cause changes in
patients’ homeostasis and well-being, decreasing the potential
for improvement and increasing the number of days of
hospitalization®.

The Effectiveness scale had an average value of 353.8
points, and the measure corresponds to approximately 59% of
the maximum perception of the degree of effectiveness of the
main sleep time. Rest on waking (perception of how rested the
person feels upon waking up) was the characteristic that most
contributed to the quality of sleep; while the total sleep period
(perception of the total time spent in bed trying to sleep) was the
factor that most interfered with the sleep duration characteristic.

Regarding the Sleep Supplementation scale, the average
score was 62.9 points, corresponding to 15.7% of the maximum
perception of the degree in which additional periods of sleep
increased the main sleep time. The main characteristics that
influenced this evaluation included naps in the afternoon and
total sleep time during the day.

In a study with elderly people admitted to a university
hospital in the state of Sdo Paulo, Brazil, the values obtained
with the VAS Scales revealed scores very similar than in this
research, in which the averages referring to the Disturbance,
Effectiveness and Supplementation scales were, 294.8; 374.0
and 98.1 points respectively®.

The analysis of 100 adults admitted to a general hospital
in Canada obtained worse values with the VAS Scales in this
study, showing by the higher Disturbance (mean: 350) and
Supplementation (mean: 100) measures and slightly lower
Effectiveness (average: 300)23. Another study also carried
out in Canada showed poor sleep quality, measured by the
Disturbance (average: 371), Effectiveness (average: 190), and
Supplementation (average: 115) scales13.

In this study, the percentage corresponding to less
effectiveness was high (41.0%), causing the need to supplement
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sleep during the day (15.7%). From these supplementation
data, there is some loss in the effectiveness of sleep during the
previous night during the hospitalization period. Although the
average value of the Supplementation Scale was low, the need to
complement sleep was evident with naps during the day.

According to the data of this research, patients who
regulatly practiced some physical activity before hospitalization
had a worse quality of sleep in the hospital environment in the
last 24 hours, on the Disturbance scale, when compared to those
who did not practice it.

Physical activity positively interferes with sleep quality,
especially in circadian rhythm disorders, so that regular physical
activity seems to increase the depth and duration of sleep®.
A longitudinal study carried out in China with a sample of
1224 adults, found that the practice of physical activity was
characterized as a preventive factor against sleep disorders®.
correlation  between BMI and the
Effectiveness scale score showed that patients with higher

The inverse

body mass values (overweight and obesity) had worse sleep
effectiveness. These findings corroborate with a Chinese
study with the multivariate logistic regression model, that
female gender, overweight, obesity, and sleep duration were
independent predictors of wotse sleep quality®.

The factors in this study, which significantly interfered with
the Disturbance and Effectiveness scales were: uncomfortable bed,
organic disturbances, and excessive lighting. The structure of the
bed and pillow (72.3%) and the lighting of the room at night (72%0)
%; and organic disorders (36.8%) are the frequently self-reported
causes of sleep interruption in the hospital'.

It is noteworthy that thelight is the main environmental
signal for the timing of the citcadian cycle' and plays a vital role in
the timing of the circadian cycle’. Envitonmental vatiables such as
the exposure to light in the morning (for example, natural lighting
from open windows) work as a “tme givet” (zeitgeber)”’ for the
suprachiasmatic nucleus, allocating the sleep phase in the night shift
accordingly. In contrast, excessive nighttime artificial lighting can
awaken the individual, as it increases alert levels and interferes with
the release of hormone regulating the sleep-wake cycle.

The limitations of this study consist in the fact that
evaluations by measuring instruments depend on the elements
of memory and authenticity of the answers provided by the
patients. Small divergences from what occurs can influence the
interpretation of the data mathematically. Because it is a non-
experimental study and also a psychological object evaluation,
there is less control of variables. Another limitation of the
study was the lack of verification of the time of sleep onset,
awakening, duration of night sleep and duration of naps for a
better characterization of the study participants, however the
best instrument for applicability in the hospital environment
was sought.The results of this research provoke reflections on
the importance of planning strategies to promote sleep quality,
showing that the interaction between patient, multidisciplinary
team, and hospital management is essential in the early
identification of sleep disorders, as well as in the reduction of
factors that interfere with sleep during hospitalization.

Sleep Sci. 2022;15(Special 1):120-127
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thatfavorable environment that

facilitates the onset of sleep reduces the number of interruptions

Evidence shows

and enables to maintain the sleep-wake cycle is essential to
obtain quality sleep in a hospital environment. Rotines should be
planned not disturbing patients’ sleep or interrupt it frequently,
as well as adjustments in patients’ rooms to generate more
comfort require multidisciplinary cooperation and hospital
management participation.

Therefore, we concluded that there was a certain degree
of sleep disturbance during the hospitalization period and the
percentage of the less sleep effectiveness was relatively high,
causing the need to supplement sleep during the day. Also, some
factors in particular negatively influenced the quality of sleep in
the hospital.
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