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Abstract

Background: Sleep deprivation is a common problem among the elderly in the cardiac care unit (CCU).
Objectives: The present study aimed to determine the effects of environmental modifications on sleep quality improvement in
these people.
Methods: The study population included 60 elderly patients whose sleep quality was assessed by the Pittsburgh Sleep Quality In-
dex with even domains. The environmental factors that can disturb sleep quality were determined via a questionnaire, including 13
questions on a 5-point Likert scale. Descriptive and inferential statistical analyses were performed in SPSS 22 software via indepen-
dent sample student t-test and chi-square.
Results: After environmental modifications, the total sleep quality scores changed from 11.8 to 5.96, indicating sleep quality im-
provement. Before executing the environmental modifications, there were no significant correlations between sleep quality scores
and demographic variables (sex, age, marital status, and economic status). However, after the modifications, there was a significant
relationship between sleep quality and economic status (P = 0.024).
Conclusions: Environmental factors can affect sleep quality in the elderly hospitalized in CCU. Therefore, it is possible to improve
sleep quality in these individuals by modulating environmental conditions.
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1. Background

Aging is a natural and inevitable biological phe-
nomenon. According to the estimates by the United Na-
tions, the world’s elderly population will increase up to 1.1
billion in 2025, which can necessitate their regular phys-
ical and mental health screening. Sleep is among the
most critical circadian circuits and complex biological pro-
cesses affecting the physical and mental health of the el-
derly. Sleep patterns are influenced by the circadian (84-
hour daytime cycle) and homeostatic (equilibrium) pro-
cesses, as well as some factors, such as adequate nighttime
sleep (sleep quantity), sleep mental quality, and daytime
sleepiness (1).

Aging is associated with crucial changes in sleep pat-
terns and qualities. Poor sleep quality is one of the severe
problems among the elderly. Overall, 58% of them experi-
ence insomnia at least one night a week. After headache
and gastrointestinal disorders, poor sleep is the third most
common problem in the elderly (2). Their main complaints

are related to either delayed or continuous sleep (3). They
are hospitalized three times more frequently than those
under the age of 60 years. Also, their hospital stay is 50%
longer than other age groups (4). During hospitalization,
they are usually deprived of adequate sleep, suffer pain,
impaired circadian rhythm, and malnutrition, and have
limited physical and cognitive activities due to medica-
tions. All of these negative changes can lead to undesirable
health outcomes and result in crucial disorders at the be-
ginning of the recovery period (5).

Sleep disorders among the elderly hospitalized in the
intensive care unit (ICU) can be caused by pain, excessive
light, delirium, and problems with the artificial ventila-
tion instrument (6). These factors are unclear and can have
negative impacts on them (7). Also, sleep disturbance is
a common problem affected by multifarious environmen-
tal and non-environmental factors, such as noise, steroids,
pre-hospitalization sleep quality, and gender (4). Zakeri
Moghaddam et al. (8) found environmental factors such as
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telephone ringtone, talks between staff and other patients,
and noises by various devices, which can affect sleep qual-
ity during hospitalization. Based on these studies high-
lighting the importance of sleep disorders in hospitalized
patients, improving sleep cycle, and assessing sleep quality
have been incorporated as parts of patients ‘routine care
and Relax in the hospital environment makes you feel good
(9-11).

However, today there are significant advances in mea-
suring sleep quality. For example, one can use both subjec-
tive (e.g., self-report instruments) and objective (e.g., labo-
ratory methods such as polysomnography and actigraphy)
measures (12, 13) to examine the quality of sleep for various
purposes and achieve better results.

2. Objectives

The present study aimed to determine the effects of en-
vironmental modifications on sleep quality in the elderly
hospitalized in the CCU of Shahid Mostafa Khomeini Hos-
pital of Ilam, Iran, 2018.

3. Methods

This quasi-experimental study was carried out on 60 el-
derly patients hospitalized in the CCU of Shahid Mostafa
Khomeini Hospital, Ilam, Iran, from February to March
2018. The patients were chosen by the convenience sam-
pling method and divided into the two groups of before
and after environmental modifications. The sample size
was estimated as n = 30 per group based on the below for-
mula.

(1)n =
z2pq
d2

1 + 1
N

(
z2pq
d2

− 1
)

Inclusion criteria were age > 60 years, at least three
days hospitalization in CCU, and consciousness. Exclu-
sion criteria were reluctance to participate in the study,
being discharged in less than three days, receiving seda-
tive and anesthetic medications, cardiopulmonary resus-
citation during the study, and receiving sleep-disturbing
drugs, such as opioids, amphetamines, and diuretics.

The data collection tool included a three-part question-
naire. The first part of the questionnaire addressed de-
mographic information (age, sex, marital status, and eco-
nomic status). The second part was the Pittsburgh Sleep
Quality Index questionnaire, including seven domains,
each of which was scored from 0 to 3. Total sleep quality
score was calculated as the mean score of these seven do-
mains and ranged from 0 to 21. A higher score indicated

lower sleep quality, and as core above 5 indicated a poor
sleep quality.

The third part of the questionnaire included a
researcher-made survey to address the impacts of en-
vironmental factors on the incidence of sleep disorders.
The questions of this part were prepared based on the
researcher’s experience and previous studies (2, 14, 15).
This part was designed to assess nursing requirements
and measures and identify environmental factors such as
noises, temperature, light, instruments, and health care
services (e.g., vital signs screening, administrating drugs),
which can affect sleep quality during hospitalization.
The impact of each of these items on sleep quality was
measured as very low (1), low (2), medium (3), high (4), and
very high (5). The total score ranged from a minimum of
13 to a maximum of 65.

The content validity of the questionnaire was approved
based on the corrective comments suggested by ten faculty
members of Ilam University of Medical Sciences. The reli-
abilities of the Pittsburgh and the sleep quality question-
naires were obtained as 0.792 and 0.737, respectively.

The data was collected in two phases. First, sleep qual-
ity and influencing factors were assessed in a group of 30
patients hospitalized in the CCU after three days of admis-
sion. These patients received routine nursing care. During
the second phase, environmental and nursing measures
were modified according to the sleep quality disturbing
factors identified in the first phase. Simultaneously, night-
shift nurses were educated regarding the actions required
to improve patients’ sleep quality.

Nursing and environmental modifications included
providing therapeutic and caring measures (e.g., vital
signs screening, drug administration, blood sampling,
echocardiography, and residency visits) before 10 p.m.
and after 6:30 a.m., relieving patients’ concerns about
the illness, avoiding diuretics after 6 p.m., noise control-
ling(avoiding conversations at night, using noiseless shoes
by personnel, replacing old and noisy chairs, preparing
medications in a separate room), and finally adjusting am-
bient light (turning off unnecessary lights and using dim
lights at night). Regarding the susceptibility of the elderly
to hypothermia and hyperthermia, the ambient temper-
ature was maintained in the range of 25 to 27°C. These
changes were implemented with the permission of the re-
spected authorities of the hospital.

The researcher ensured that the environmental adjust-
ments have been implemented through direct monitor-
ing of these changes. The researcher also asked patients
whether or not nurses had performed the educated train-
ings. In the second phase (i.e., after environmental modi-
fications), 30 new patients completed the Pittsburgh Sleep
Quality questionnaire after three days of admission.
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Sleep quality scores were compared between the two
groups using the independent sample student t-test. The
chi-square test was also used to assess relationships be-
tween sleep quality and demographic variables. SPSS 22
software was used for data analysis. The statistical signif-
icance level was considered as P < 0.05.

4. Results

Given the demographic variables, there were no statis-
tically significant differences to compare the mean sleep
quality scores between various groups of demographic
variables in neither group 1 (Table 1) nor group 2 (Table 2).

Table 1. Mean Total Score of Sleep Quality in the First Group (Before Implementing
Modifications) Based on Demographic Variables

Variables No. (%) Mean ± SD P Value

Age (y) 0.366

60 - 67 19 (63.3) 42.6 ± 26.08

68 - 74 13 (10) 44.3 ± 66.05

75 - 87 18 (26.7) 3 ± 41.7

Gender 0.265

Male 16 (53.3) 43.4 ± 18.62

Female 14 (46.7) 5 ± 41.9

Marital status 0.475

Widowed 11 (36.7) 41.5 ± 1.17

Married 19 (63.3) 42.5 ± 63.52

Economical stats 0.211

Good 7 (23.3) 40.8 ± 71.31

Moderate 7 (23.3) 44.4 ± 28.82

Poor 16 (53.3) 41.3 ± 73.97

Based on the participants’ perspectives in the first
group, the most critical factors disturbing sleep quality
among the elderly (i.e., the high and very high answers) in-
cluded administrating drugs (96.7%), vital signs screening
(93.3%), diagnostic tests (90%), other patients’ companions
(90%) and conversations (83.3%), and inappropriate room
temperature (60%) (Table 3).

The overall sleep quality score was obtained as 11.8 in
the first group. In this group, sleep quality scores were
2.06, 2.73, 2.80, 2.73, and 1.46 in the domains of mental dis-
orders, latent sleep, sleep duration, sleep adequacy, and
sleep disorders, respectively. In the second group, the
scores of mental disorders, latent sleep, sleep duration,
sleep adequacy, and sleep disorders domains were 0.36, 1.6,
1.36, 1.6, and 0.96, respectively. The total mean score of
sleep quality in the second group was 5.96 (Table 4).

Table 2. Mean Total Score of Sleep Quality in the Second Group (After Implementing
Modifications) Based on Demographic Variables

Variables No. (%) Mean ± SD P Value

Age (y) 0.195

60 - 67 16 (53.3) 5.2 ± 5.03

68 - 74 10 (33.3) 6.2 ± 4.11

75 - 87 4 (13.4) 6.1 ± 75.89

Gender 0.411

Male 16 (53.3) 6.2 ± 22.04

Female 14 (46.7) 5.2 ± 58.06

Marital status 0.386

Widowed 11 (36.7) 5.1 ± 5.71

Married 19 (63.3) 6.2 ± 2.19

Economical stats 0.024

Good 7 (23.3) 5.2 ± 16.28

Moderate 7 (23.3) 2 ± 5.16

Poor 16 (53.3) 6.1 ± 92.38

5. Discussion

The results of this study showed that 73.3% of the el-
derly hospitalized in the CCU had sleep disorders. Overall,
41% and 59% of the patients had sleep quality scores of ≤ 5
and > 5, respectively. In the study of Malek et al. (16), 60.7%
and 39.3% of participants achieved sleep quality scores of
≤ 5 and > 5, respectively. In a study by Kumar et al. (17), 57%
of patients had poor sleep quality. In a study in Babol, Iran,
Jafarian et al. (18) described that most of the patients hos-
pitalized in different hospital wards had poor sleep quali-
ties. Consistent with the present study, Ahmadi et al. (19)
showed that their patients’ sleep quality was decreased by
54 to 57% after hospitalization. The patients admitted to
CCU seem to have disrupted sleeps and frequent waking
up episodes due to stressful environments, acute diseases,
and incessant health care interventions. Overall, they have
poorer sleep quality in hospitals than the time they are at
home.

The results of this study showed improvements in
the sleep quality of the elderly hospitalized in CCU af-
ter environmental modifications in terms of mental dis-
orders, latent sleep, sleep duration, sleep adequacy, and
sleep disorders. We did not include patients who received
sleep-inducing medications, nor did we determine the dis-
rupted daily activity as a part of environmental adjust-
ments. According to our results, there were significant dif-
ferences between the two groups (i.e., before and after en-
vironmental modifications) regarding sleep quality scores
in the five studied domains. In addition, the total sleep
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Table 3. Factors Disturbing Sleep Quality from the Perspectives of Patients in the First Groupa

Sleep Disturbing Factors Very Low Low Moderate High Very High

Light 1 (3.3) 12 (40) 13 (43.3) 4 (13.3) 0

Diagnostic tests 0 1 (3.3) 2 (6.7) 20 (66.7) 7 (23.3)

Vital signs screening 0 0 2 (6.7) 14 (46.7) 14 (46.7)

Drug administration 0 0 1 (3.3) 11 (36.7) 18 (60)

Room temperature 3 (10) 0 10 (30) 12 (40) 6 (20)

Noisy chairs 2 (6.7) 10 (33.3) 18 (60) 0 0

Talking 4 (13.3) 15 (50) 9 (30) 2 (6.7) 0

Patients’ talking 1 (3.3) 0 2 (6.7) 25 (83.3) 2 (6.7)

Companions’ talking 0 0 3 (10) 11 (36.7) 16 (53.3)

Noisy instruments 2 (6.7) 15 (50) 12 (40) 1 (3.3) 0

Air conditioner noise 2 (6.7) 10 (33.3) 18 (60) 0 0

Noisy walking 3 (10) 13 (43.3) 13 (43.3) 1 (3.3) 0

Telephone ringtone 0 17 (56.6) 11 (36.7) 2 (6.7) 0

a Values are presented as No. (%).

Table 4. Comparing the Total Sleep Quality Scores of the Elderly Admitted to CCU Be-
fore and After Environmental Modifications Based on the Petersburg Standard Sleep
Quality Questionnaire

Domains Before
Modifications

(Group 1)

After
Modifications

(Group 2)

P Value

Mental disorders 2 ± 44.6 0 ± 366.49 < 0.001

Latent sleep 2 ± 73.44 1 ± 6.49 < 0.001

Sleep duration 2 ± 8.4 1 ± 36.80 < 0.001

Sleep adequacy 2 ± 73.44 1 ± 6.49 < 0.001

Sleep disorders 1 ± 46.5 0 ± 96.49 < 0.001

Total score 11.1 ± 8.42 5.2 ± 96.04 < 0.001

quality score improved from 11.8 (before) to 5.96 (after the
modifications). These findings were consistent with the re-
sults of Zakeri Moghaddam et al. (8), Zulfaghari et al. (20),
and Zeraati et al. (21), who assessed sleep quality in patients
with coronary artery diseases. Furthermore, our findings
were in parallel with those of Kazemizadeh and Behpour
(22).

Izadi Onaji et al. (23) used the Pittsburgh sleep qual-
ity questionnaire to determine sleep quality and its related
factors in hospitalized elders. In the recent study, the mean
scores of mental sleep quality, latent sleep, sleep duration,
sleep adequacy, and sleep disorder domains were 1.2 ±
0.92, 1.44± 1.66, 1.25±0.96, 0.74±0.34, and 1.29±0.65, re-
spectively. The researchers in the recent study reported im-
provements in the sleep quality of hospitalized elders after
introducing minor changes in nurses’ daily work routine,
which was similar to the results of our study.

However, in this study and other similar studies,
tools such as the Pittsburgh questionnaire have been
used to merely measure patients’ subjective state by self-
assessment. The measurement will be more accurate us-
ing objective methods. The PSG is generally considered to
be the gold standard to diagnose sleep-related breathing
disorders (obstructive sleep apnea (OSA), central sleep ap-
nea, and sleep-related hypoventilation/hypoxia), but it can
also be utilized to evaluate other sleep disorders including
nocturnal seizures, narcolepsy, periodic limb movement
disorder, and rapid eye movement sleep behavior disorder
(24).

The results of the present and other studies (25-27) con-
firmed the substantial role of nurses in the diagnosis of
sleep disorders, as well as improving sleep quality among
the elderly. This can be accomplished by eliminating dis-
turbing environmental factors, addressing patients’ phys-
ical and mental needs, and rescheduling nursing routine
care programs.

According to our study, there were no significant rela-
tionships between sleep quality, age, gender, and marital
status. Age and sleep quality have a complex biological re-
lationship that depends on the co-existence of other dis-
eases. In other similar studies, sleep quality had no corre-
lations with age (24, 28). In terms of the relationship be-
tween gender and sleep quality, our findings were consis-
tent with the results of Zeraati et al. (21). In another study;
however, gender was identified as one of the factors affect-
ing sleep quality (11). Given the marital status, Izadi Onaji et
al. (23) reported a significant relationship between marital
status and sleep quality because married people, with all
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emotional support, are expected to have better sleep qual-
ities than unmarried individuals. Furthermore, the pres-
ence of underlying diseases and their nature should be per-
ceived as critical sources of stress and insomnia in unmar-
ried people.

The present study showed no significant relationships
between sleep quality and economic status in the first
group (i.e., before environmental modifications). Never-
theless, there was a significant relationship between these
two variables in the second group (i.e., after environmental
modifications). Izadi Onaji et al. (23) described that sleep
quality was significantly associated with occupation and
economic status. According to Adams et al., whereas the
strong economic status (i.e., a better job, higher income)
could improve the sleep quality of the elderly, the poor eco-
nomic status can impose the extra financial burden of hos-
pitalization on them and exaggerate their stress, which is
one of the psychological factors disturbing sleep quality
(28).

5.1. Conclusions

The results of this study showed that environmental
factors can largely affect hospitalized elders’ sleep qual-
ity. It is essential to improve their sleep quality by intro-
ducing appropriate environmental modifications and ef-
fective corrective programs in ICUs. These modifications
can eliminate environmental stressors against sleep qual-
ity.

5.2. Recommendations and Limitations

The present study is a result of a Msc. thesis in nurs-
ing. Due to time limitations, it was not feasible to conduct
objective assessments (such as polysomnography). Also,
some keywords (CCU-stay days, cardiac arrhythmias, over-
all wellbeing, need for antinational medications, BP etc.)
were not included in the literature search to avoid so many
results. Sample size was another limitation to this study.
Thus, it is recommended that another study be conducted
to address these shortcomings.
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