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Theme: Care processes and practices

Contribution to the field: By demonstrating that mechanical re-
straint significantly increases the risk of deliriumin older people ad-
mitted to the intensive care unit, the results of this study highlight
the need for care practices that reduce its use, prioritizing safer and
more humanized approaches.



Abstract

Introduction: Advanced age is one of the most prevalent predisposing
factorsin cases of delirium, particularly in older patients hospitalized in
intensive care units. Due to population aging and demographic transi-
tion, this study presents a specific sample analysis of a population sub-
group. Objectives: To determine the prevalence of deliriumin older pa-
tients hospitalized in the intensive care unit and to verify correlations
with clinical and sociodemographic predictor variables. Materials and
Methods: This is a cross-sectional study conducted in the countryside of
the state of Pernambuco, Brazil, between July and November 2023. Older
people aged 60 years or older (according to Brazilian law) and hospi-
talized for at least 24 hours were included. The Richmond Agitation-
Sedation Scale (RASS) was used to screen sedation levels, and the Con-
fusion Assessment Method for the Intensive Care Unit (CAM-ICU) was
used to assess delirium. Results: The sample consisted of 83 older pa-
tients hospitalized in the intensive care unit. The prevalence rate of de-
lirium was 36.1%, with a strong association with the predictor “use of
mechanical restraint in bed”. Multivariate analysis showed that the use
of mechanical restraint in bed increases the odds of delirium in older
people by 21.5 times (OR = 21.542; 95% Cl: 6.663-69.641). Conclusions:
Reducing the use of mechanical restraint, adequately monitoring se-
dation, and preventing delirium are essential strategies for reducing
healthcare costs and providing a more humane experience for patients
and their families.

Keywords (Source: DeCS)
Delirium; physical restraint; cross-sectional study; aged; intensive
care unit.

Delirium in Older People Admitted to the Intensive Care Unit and Its Association with Mechanical Restraint



4 Delirio en adultos mayores en la Unidad de Cuidados Intensivos
y su asociacioén con la contencién mecanica*

* Articulo derivado de latesis de maestria titulada Prevaléncia de delirium em idosos internados em unidade

de terapia intensiva e associagdo com sedoanalgesia e contengdo mecanica: um estudo transversal no agreste
pernambucano, del programa asociado de estudios de posgrado en enfermeria, Universidade de Pernambucoy
Universidade Estatal da Paraiba. Disponible en: https://sucupira-legado.capes.gov.br/sucupira/public/consultas/
coleta/trabalhoConclusao/viewTrabalhoConclusao.jsf?popup=true&id_trabalho=14981418

- _--_- AQUICHAN | eISSN 2027-5374 | ARO 24 - VOL. 25 N© 2 - CHIA, COLOMBIA - ABRIL-JUNIO 2025 | 2526 = = = - = = = = = = = — & o o o e o e .

El articulo fue financiado por la Coordenagdo de Aperfeigoamento de Pessoal de Nivel Superior, Brasil, bajo el

cédigo de financiacién oor.

Resumen

Introduccion:laedad avanzadaes uno delosfactores predisponentes
mas prevalentes en los casos de delirio, acentuandose especialmente
en pacientes mayores hospitalizados en la Unidad de Cuidados Inten-
sivos. Ante el envejecimiento poblacional y la transicién demografica,
este estudio presenta un analisis muestral especifico de un subgrupo
poblacional. Objetivos: determinar la prevalencia de delirio en pa-
cientes mayores hospitalizados en la Unidad de Cuidados Intensi-
vos y verificar las correlaciones con variables predictoras clinicas
y sociodemograficas. Materiales y métodos: estudio transversal,
realizado en el interior del estado de Pernambuco, Brasil, entre julio
y noviembre de 2023. Se incluyeron pacientes mayores de 60 anos
(segun la legislacion brasilefia) y hospitalizados durante al menos
24 horas. Se utilizé la Richmond Agitation-Sedation Scale (RASS)
para evaluar los niveles de sedacién y el Confusion Assessment Me-
thod for the Intensive Care Unit (CAM-ICU) para evaluar el delirio.
Resultados: la muestra estuvo conformada por 83 pacientes ma-
yores hospitalizados en la Unidad de Cuidados Intensivos. La tasa
de prevalencia de delirio fue del 36,1 %, con una fuerte asociacién
con el predictor “uso de contencién mecanica en el lecho”. El andlisis
multivariado mostré que el uso de contenciéon mecanica en el lecho
aumenta la probabilidad de que el paciente mayor presente delirio
por 21,5 veces (OR = 21,542; IC 95 %: 6,663-69,641). Conclusiones:
reducir el uso de contencidén mecanica, monitorizar adecuadamente
la sedacion y prevenir el delirio son estrategias esenciales para dis-
minuir los costos de la atencidn sanitaria y ofrecer una experiencia
mas humanizada a los pacientes y sus familias.

Palabras clave (Fuente: DeCS)
Delirio; restriccion fisica; estudio transversal; adultos mayores;
Unidad de Cuidados Intensivos.
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Introdugao: A idade avangada é um dos fatores predisponentes
mais prevalentes nos casos de delirium, acentuando-se principal-
mente em idosos hospitalizados na unidade de terapia intensiva.
Em virtude do envelhecimento populacional e da transicdo demo-
grafica, este estudo apresenta uma analise amostral especifica de
um subgrupo populacional. Objetivos: determinar a prevaléncia de
delirium em idosos hospitalizados na unidade de terapia intensiva e
verificar correlagdes com variaveis preditoras clinicas e sociodemo-
graficas. Materiais e métodos: estudo transversal, realizado no in-
terior do estado de Pernambuco, Brasil, entre julho e novembro de
2023. Foram incluidos idosos com idade igual ou superior a 60 anos
(conforme legislagdo brasileira) e hospitalizados por no minimo 24
horas. Utilizaram-se a Richmond Agitation-Sedation Scale (RASS)
para a triagem dos niveis de sedagdo e o Confusion Assessment
Method for the Intensive Care Unit (CAM-ICU) para a avaliagdo do
delirium. Resultado: A amostra foi composta por 83 idosos hospi-
talizados na unidade de terapia intensiva. A taxa de prevaléncia do
delirium foi de 36,1 %, havendo forte associagdo com o preditor “uso
de contengdo mecénica no leito”. A analise multivariada evidenciou
que o uso da contengdo mecénica no leito aumenta em 21,5 vezes a
chance de o idoso apresentar delirium (RC = 21,542; 1C95 %: 6,663-
69,641). Conclusées: Reduzir o uso de contengdo mecénica, moni-
torar adequadamente a sedagdo e prevenir o delirium sdo estraté-
gias essenciais para reduzir os custos de sadde e proporcionar uma
experiéncia mais humanizada aos pacientes e suas familias.

Palavras-chave (Fonte DeCS)
Delirium; restricdo fisica; estudo transversal; idoso; unidade de
terapiaintensiva.
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Introduction

Changes in mental status are frequent symptoms in older patients.
Most often, they are related to disorders such as delirium, demen-
tia, or depression, of which dementia and delirium are the most
prevalent, although their course, prognosis, and treatment are dis-
tinct. Dementia is insidious, with a chronic onset, and is considered
a progressive cognitive decline (1, 2). Delirium, on the other hand,
is a complex neurological syndrome that frequently affects adults
admitted to the intensive care unit (ICU), characterized by an acute
confusional state, with the possibility of reversibility, which can be
diagnosed within the first hours of hospital admission, during hos-
pitalization, or even after hospital discharge (3, 4).

It is estimated that delirium is present in 10 to 15 percent of older
patients admitted to emergency rooms, with significantly higher
incidence and prevalence in hospitalized older populations, espe-
cially among patients undergoing mechanical ventilation in ICUs.
The cumulative incidence of delirium, when associated with stupor
and coma, exceeds 75%. The prevalence of delirium at the end of
life is close to 85% in palliative care settings. Previous studies have
shown that delirium is related to adverse events in patient safety,
such as increased morbidity and mortality, prolonged use of me-
chanical ventilation and hospitalization, and increased hospitaliza-
tion costs (3, 5, 6).

The gold standard for diagnosis are the guidelines of the Diagnostic
and Statistical Manual of Mental Disorders, 5th Edition (DSM-V) or
the International Statistical Classification of Diseases and Related
Health Problems, 1oth edition (ICD-10); however, these guidelines
require a complete specialized assessment by a professional with
knowledge of neuropsychiatry. Thus, clinical assessment scales
were created for bedside use, with good accuracy and ease of ap-
plication. Among several existing scales, the Confusion Assessment
Method for the Intensive Care Unit (CAM-ICU) and the Intensive
Care Delirium Screening Checklist (ICDSC) are the most validated
and cross-culturally translated in the intensive care setting (7, 8).

Initial treatment consists of a multidisciplinary approach, initially
non-pharmacological. However, sedatives and analgesics may be
used to manage some aspects of delirium syndrome, such as se-
vere agitation and pain management (9). It is worth noting that the
indiscriminate use of sedoanalgesia in critical care settings is also
associated with an increased incidence of delirium, which is why its
moderate use is recommended (7, 10).

The ICU environment is hostile to older patients due to restrictions
on family visits, invasive procedures, pain or discomfort in general,
changes in routine, alterations in the sleep-wake cycle, and even the
actions of healthcare professionals. In addition, the physical struc-
ture of ICUs, due to their restricted nature, is also a risk factor for
mental changes and, consequently, prolonged hospitalization (11).



The state of delirium, especially in its hyperactive form, requires,
at certain times, a practice employed globally by nursing teams to
prevent harm and adverse events, which is mechanical restraint.
This, in turn, is intrinsically related to the quality of care provided,
since its excessive use is associated with low-quality care and is
characterized as a precipitating risk factor for delirium (s, 12).

In Brazil, there is a scarcity of observational studies researching
the association of precipitating factors, such as sedation and
mechanical restraint, with the prevalence of delirium (4, 6, 13). In
addition, the phenomena of population aging and demographic
transition on a global scale —which are accelerating, especially
in middle-income countries— have led to a significant increase in
the demand for hospitalization among the older population (14).

Therefore, a more specific sampling of this population group
is necessary to enable a more accurate characterization and
correlation, as well as an adequate analysis of the correlations
between outcomes (15). In addition, this study aims to research
whether the hypothesis that the use of mechanical restraint in
bed in older adults admitted to the ICU —to prevent adverse
events, such as falls and/or avulsion of invasive devices— is as-
sociated with a high prevalence of delirium in this population.
The objective of this study was to determine the prevalence of
deliriumin older patients in critical care settings and to check the
correlations with the use of sedoanalgesia, mechanical restraint,
and other predictive variables.

Materials and Methods

This is an observational, analytical, cross-sectional study. The
research was conducted at Hospital Mestre Vitalino, located in
the municipality of Caruaru, in the northern agreste region of
the state of Pernambuco, Brazil. Data were collected in three
general ICUs, corresponding to 40 adult beds. The collection was
performed exclusively by the main researcher, during the period
from July 2023 to November 2023, on a weekly basis and divided
into two stages.

The inclusion criteria were older patients aged 60 years or above
who had been admitted to the ICU for at least 24 hours. Patients
with a previous diagnosis of dementia or any neuropsychiatric
disorder, decreased level of consciousness, deep sedation, his-
tory of stroke, or other cerebrovascular disease were exclud-
ed from the sample. The sample was selected by convenience,
through a random draw from the daily patient census.

In the first stage, the Richmond Agitation-Sedation Scale (RASS)
was applied to adequately screen the sedoanalgesia levels of the
research participants (16). Patients with sedation levels between
-2 and +4 on the RASS scale were selected.

Delirium in Older People Admitted to the Intensive Care Unit and Its Association with Mechanical Restraint
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Table 1. Predictive Variables

In the second stage, the CAM-ICU instrument was used to assess
delirium in the recruited participants. It consists of four items:
1— acute onset; 2 — attention disturbance; 3 — altered level of con-
sciousness; and 4 — disorganized thinking. To assess item 2, the
Attention Screening Examination was employed, which consists
of reading a sequence of letters (SAVEAHAART) spelled aloud
by the researcher at a rate of one letter per second. During the
exam, the patient was instructed to squeeze the examiner’s hand
whenever they heard the letter “A.”

It was considered an error when the patient failed to squeeze the
examiner’s hand upon hearing the letter “A” or when they squeezed
the hand upon hearing a letter other than “A” (16). When the partic-
ipant’s educational level hindered the use of the letter sequence, as
in the case of illiteracy, a numerical sequence was used instead.

For the diagnosis of delirium, the patient must have presented char-
acteristics 1 and 2 (acute onset and attention disorder), plus either
3 (altered level of consciousness) or 4 (disorganized thinking). Both
scales are validated and cross-culturally translated into Brazilian
Portuguese (17). A structured form was used to compile the results
of the scales applied, as well as to obtain sociodemographic data
and clinical information from electronic medical records.

The presence or absence of delirium in the older people population
was considered the study’s outcome variable. The predictor vari-
ables were as described in Table 1.

Clinical

Use of sedoanalgesia (no; yes)

Use of mechanical restraint (no; yes)

Use of mechanical ventilation (no; yes)

Diagnostic hypotheses (main pathology for hospitalization)
Level of sedation (RASS scale/Levels: +4; +3; +2; +1; 0; -1; -2) and
Hospitalization time (1, 2, 3, 4, 5, 6, 7, or more)

Sociodemographic

Sex (male; female)

Level of education (illiterate; can read and write; incomplete elementary education;
complete elementary education; incomplete secondary education; complete
secondary education; incomplete higher education; complete higher education)
and

Age (age ranges: 60 to 64 years old; 65 to 70 years old; 71 to 74 years old; 75 to 79
years old; 80 years old or above)

Source: Prepared by the authors.

Based on the analysis of the exposure variable sedoanalgesia, latent
variables emerged from the pharmacological classes of the respec-
tive sedatives and analgesics.

For the sampling calculation, a formula that considers the use of
multiple logistic regression analysis and a finite population of the
mean number of patients admitted monthly to the three general



ICUs during the last year, which was 307 individuals, was used.
Thus, the parameters for the sample calculation were a finite
population of 307 older individuals, with an expected propor-
tion of 80% delirium, and the use of nine independent variables
in the model (3). Based on this calculation, a minimum sample of
76 participants was estimated.

The data were tabulated in Microsoft Excel® and subsequently
imported and saved in Statistical Package for Social Sciences®,
version 21, in which the respective descriptive and inferential
statistical analyses were performed. Bivariate tests were applied
to assess the existence of a statistically significant relationship
between the exposure variables, and a significance level of up to
20% (p-value = 0.200) was applied for the variables eligible for
the multivariate model.

Kendall’s Tau B correlation tests were used for numerical vari-
ables with nonparametric distribution; Student’s t-test for inde-
pendent samples was used when comparing a numerical variable
with a dichotomous categorical variable; and One-Way Analy-
sis of Variance (ANOVA) was used when comparing a numeri-
cal variable with a polytomous categorical variable. The boot-
strapping technique (1000 resamples) was applied to correct the
sample’s deviation from normality and to allow the application
of Student’s t-tests and One-Way ANOVA. For categorical vari-
ables, the Chi-squared test of independence was performed,
adjusted by Fisher’s exact test when necessary. In addition, a
binary logistic regression (enter method) was performed to in-
vestigate the extent to which delirium (yes or no), as measured
by the CAM-ICU, could be adequately predicted by the study’s
predictor variables.

The study was submitted to the Research Ethics Committee of
the State University of Paraiba and approved under Opinion
6.146.879/2023. All research participants signed an informed
consent form (ICF). In specific cases where the research subject
was not in full cognitive capacity to sign the ICF, consent was ob-
tained through their first-degree relative during visiting hours in
the ICU. To mitigate the risks of exposure and loss of data con-
fidentiality, certain measures were employed, such as limiting
access to data, not using information that identified the patient,
and encoding the records.

Results

Of a total of 88 participants, five were excluded due to preex-
isting cerebrovascular disease, which was not mentioned during
patient recruitment, resulting in a final sample of 83 hospitalized
older individuals. The minimum age was 60 years, and the max-
imum age was 92 years. The median age was 72 years, with an
interquartile range of 12, meaning that half of the sample popu-
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lation was between 60 and 84 years old. There was a slight differ-
ence between males (53 %) and females (47%), and it was found that
most individuals had a low level of education.

Regarding the clinical profile, the main pathologies affecting hos-
pitalized older patients were high-risk immediate postoperative
period (21.7%), sepsis (12%), chronic obstructive pulmonary disease
(10.8%), and congestive heart failure (8.4%). The mean length of
stay for older patients in the ICUs at the study site was six days.
Regarding the use of devices, 55.4 % of patients were breathing am-
bient air and 44.6 % were using invasive mechanical ventilation sup-
port. The prevalence rate of mechanical restraint use in critically ill
older patients was 33.7%. These data are shown in Table 2.

Table 2. Clinical Profile of Older Patients Admitted to Critical Care Units in the Study, Caruaru, Pernambuco,

2023 (n = 83)
Variable n %
Diagnostic hypothesis
Congestive heart failure 7 8.4
Chronic obstructive pulmonary disease 9 10.8
Chronic kidney disease 5 6.0
Post-cardiac arrest syndrome 4 4.8
Electrolyte imbalance 2 2.4
Acute coronary syndrome 6 7.2
Septic shock 6 7.2
High-risk immediate postoperative period 18 217
Pneumonia 5 6.0
Acute pulmonary edema 4 4.8
Sepsis 10 12.0
Acute respiratory distress syndrome 1 1.2
Cardiogenic shock 2 2.4
COVID-19 1 1.2
Cardiac arrhythmias 2 2.4
Acute renal failure 1 1.2
Hospital stay (days)
Median * interquartile range 6+7
Minimum? - maximum® 1-31
Use of invasive mechanical ventilation
No 46 55.4
Yes 37 44.6
Use of mechanical restraint in bed

No 55 66.3
Yes 28 33.7

Note: @ Minimum = minimum value; ® Maximum = maximum value.

Source: Prepare by the authors.



In Table 3, regarding findings related to sedoanalgesia, 33.7% of
the older patients received some form of sedative or analgesic
during their hospitalization. More than half of the individuals
(55.4%) had a sedation level of RASS = o, which is equivalent to
an alert and calm state of consciousness.

Table 3. Data Related to the Use of Sedoanalgesia by Older Patients Admitted to the ICU, Caruaru, Pernambuco,

2023 (N =83)
Variable n %
RASS Sedation Scale Score*?
+4 0 0.0
+3 0 0.0
+2 3.6
+1 9.6
o 46 55.4
-1 15 18.1
- 1 13.3
CAM-ICU® Positive for delirium?
No 53 63.9
Yes 30 36.1
Use of sedation or analgesia?
No 55 66.3
Yes 28 33.7
Use of benzodiazepines?
No 67 80.7
Yes 16 19.3
Which benzodiazepines?
Midazolam 16 100.0
Diazepam o 0.0
Clonazepam o 0.0
Use of opioids?
No 56 67.5
Yes 26 31.3
Which opioids?
Fentanyl 26 96.3
Tramadol 1 3.7
Morphine o 0.0
Use of non-opioids?

No 83 100.0
Yes 0 0.0

Delirium in Older People Admitted to the Intensive Care Unit and Its Association with Mechanical Restraint
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Variable n %
Use of general anesthetic?
No 77 92.8
Yes 6 7.2
Which general anesthetic?
Propofol 5 83.3
Ketamine 1 16.7
Use of alpha-adrenergic agonists?
No 82 98.8
Yes 1 1.2
Which alpha-adrenergic agonist?
Dexmedetomidine 1 100.0

Source: Prepared by the authors.

The most commonly used pharmacological classes were opioid an-
algesics (31.3%) and benzodiazepines (19.3%), preferably adminis-
tered via continuous infusion. Among individuals who used analge-
sics or sedatives, fentanyl (96.3%) and midazolam (100 %) were the
most prevalent. Of the sample, only one older person was treated
with an alpha-adrenergic agonist (dexmedetomidine). The present
study found a prevalence rate of delirium of 36.1% among older
people admitted to critical care settings.

In bivariate analyses aiming to determine whether there was an asso-
ciation between the presence of delirium (yes and no) and factors re-
lated to hospitalization, a significant association was found between
delirium and the use of invasive mechanical ventilation, mechanical
restraint in bed, sedation, benzodiazepines, and opioids, with the
use of mechanical restraint showing the greatest effect size among
the variables tested. Only the variable “use of anesthetics” did not
show a statistically significant relationship, as shown in Table 4.

Table 4. Association between Delirium and Clinical Variables Related to Hospitalization, according to Bivariate
Analysis, Caruaru, Pernambuco, 2023

Delirium
Xx@(gl)> | p-value Effect size
No Yes
Use of invasive mechanical ventilation®
No 35 1
6.68 (1) 0.010 0.284
Yes 18 19
Use of mechanical restraint in bed*
No 47 8
32.95 (1) <0.001 0.630
Yes 6 22




Delirium
Xx@(gl)> | p-value Effect size®
No Yes
Use of sedation
No 42 13
11.05 (1) 0.001 0.365
Yes 1 17
Use of benzodiazepines*
No 48 19
9.13 (1) 0.003 0.332
Yes 5 1
Use of opioids?
No 42 14
9.26 (1) 0.002 0.334
Yes 1 16
Use of anesthetic®
No 51 26
2.61(1) 0.182 -
Yes 2 4

Note: 2 x>=value of Pearson’s Chi-squared test of independence; b gl = degrees of freedom; < Effect size measured by Phi (@); ¢ Pearson’s Chi-

squared test of independence; ¢ Fisher’s exact test.

Source: Prepared by the authors.

Meanwhile, in Table 5, the bivariate analysis using the Chi-
squared test of independence (2x5) found a significant associa-
tion (x2(4) = 19,773, p-value = 0,001; Cramer’s V = 0,488) between
the presence of delirium and the patient’s level of sedation ac-
cording to the RASS scale.

Table 5. Bivariate Analysis of the Diagnostic Hypothesis and Level of Sedation with the Occurrence of Delirium in

the Study Population, Caruaru, Pernambuco, 2023

) . . Delirium

Diagnostic hypothesis No Yes
Cardiovascular disease(n)® 12 9
Adjusted residual -0.7 0.7
Lung disease (n)® 12 3
Adjusted residual 1.4 -1.4
Kidney disease (n)® 4 4
Adjusted residual -0.9 0.9
Post-cardiac arrest syndrome (n)® 2 2
Adjusted residual -0.6 0.6
Septicemia (n)® 8 9
Adjusted residual -1.6 1.6
Immediate postoperative period (n)® 15 3
Adjusted residual 1.9 -1.9
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RASS Scale© Delirium

No Yes
-2/ Light sedation (n)® 7 4
Adjusted residual o o
-1/ Drowsy (n)® 4 1
Adjusted residual -3.3¢ 3.3
o/ Calm and alert (n)® 37 9
Adjusted residual 3.5¢ -3.5¢
+1/ Restless (n)® 5 3
Adjusted residual -0.1 0.1
+2/ Agitated (n)® o 3
Adjusted residual -2.3¢ 2.3¢

Note: 2 Pearson’s Chi-squared test of independence (2x6); ® n = number of cases; “Pearson’s Chi-squared test of independence (2x5); ¢ p-value < 0.01

Source: Prepared by the authors.

Analyses of adjusted standardized residuals demonstrated that se-
dation levels of “-1 (drowsy),” “o (calm and alert),” and “+2 (agitated)”
were associated with the presence of delirium. Odds ratio analy-
ses showed that individuals who had a sedation level of -1 (drowsy)
on the RASS scale were 12 times more likely to have delirium when
compared to older individuals classified as having a sedation level
of o (calm and alert) on the RASS scale. While the Chi-squared test
of independence (2x6) was used to investigate whether there was
an association between the presence of delirium and the diagnostic
hypotheses, no significant association was found between delirium
and any of the diagnostic hypotheses (x*(5) = 8.139, p-value = 0.149).

The model containing the predictor mechanical restraint in bed was
the only statistically significant one [x?(1) = 33.887, p-value < 0.007;
Nagelkerke R = 0,459]. In addition, it was able to accurately predict
83.1% of case classifications (with 88.7% of cases correctly classi-
fied for those who did not have delirium and 73.3% of cases correct-
ly classified for those who did have delirium). Multivariate analysis
also showed that the use of mechanical restraint in bed increases
the odds of the subject developing delirium by 21.5 times (OR =
21.542 [Clg5%: 6.663-69.641]), as described in Table 6.

Table 6. Multivariate Analysis with Odds Ratio (OR) and Raw and Adjusted 95% Confidence Interval (95% Cl) of
Mechanical Restraint in Bed as a Predictor Variable for Delirium. Caruaru, Pernambuco, 2023

Raw Adjusted | Adjusted

Wald® | gl® OR Raw (Cl 95%) | p-value® OR (Cl 95%) p-value*
Mechanical
. 26.29 1 21.54 (6.66;69.64) <0.001 21.54 (6.66;69.64) <0.001
restraint
Constant 21.43 1 - - - 0.170 - <0.001

Note: * Wald = Wald test; ® gl = degrees of freedom; < p-value = probability of significance — Pearson’s Chi-squared test; ¢ p-value = probabili-
ty of significance — final binary logistic regression model.

Source: Prepared by the authors.



Discussion

The most common comorbidities found were a high-risk im-
mediate postoperative period and sepsis. Septic patients and
those undergoing anesthetic-surgical procedures are among the
clinical profiles most affected by delirium. Additionally, the risk
increases when these patients are older (18, 19). However, this
study found no significant association between delirium and the
diagnostic hypotheses tested in the bivariate analysis.

The rate of mechanical restraint use in older patients was 33.7 %,
which is significantly lower than that reported in a cross-section-
al study conducted in Iran (74.5%), but higher than that report-
ed in another multicenter study conducted in Switzerland and
Austria (8.7% [20, 21]). The level of use of mechanical restraint
has been shown to be anindicator of the performance of nursing
teams and even of good patient safety practices in healthcare in-
stitutions. Recent results have shown that the use of mechanical
restraint is higher in low- and middle-income countries (20-24).

The prevalence of delirium in older patients admitted to ICUs
was 36.1%, a figure that corroborates the findings of several lon-
gitudinal studies, in which older patients under sedation and me-
chanical ventilation have an incidence that can reach 75% and a
prevalence of over 80% (3, 8, 25). The epidemiology of delirium
can be influenced by factors such as the care environment, as-
sessment method, practices adopted by the care team, and pre-
ventive measures implemented (6, 26). It should be noted that, in
the ICUs analyzed, there was no standardized routine for assess-
ing delirium using systematic instruments.

Approximately 44.6 % of patients were under invasive mechan-
ical ventilation, and 33.7% received some form of sedative and/
or analgesic during their ICU stay. These percentages are low-
er when compared to a prospective cohort study conducted in
China with 115 participants (84.3% mechanical ventilation; 75%
sedative or analgesic) and another large retrospective cohort
study in the United States with 7,879 participants (45.6 % [5, 27,
28]). The most commonly used medications were fentanyl and
midazolam, respectively.

This result confirms previous findings (4, 27). In the bivariate
analysis of delirium with exposure variables related to hospi-
talization, significant associations were found with mechanical
ventilation, mechanical restraint in bed, sedation, benzodiaze-
pines, and opioids. These are precipitating risk factors that con-
verge with the most recent literature (5, 25, 29-32).

It was also possible to detect a strong correlation with the se-
dation level “-1 (drowsy)” on the RASS scale, with a 12-fold in-
creased odds ratio of delirium compared to older patients at
level “o (calm and alert).” This result corroborates a randomized,
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multicenter clinical trial conducted in Scandinavia, in which the
group undergoing sedoanalgesia showed a significant association
with the occurrence of delirium when compared to the group with-
out sedoanalgesia (33).

However, in the multivariate model, only the variable “mechanical
restraint in bed” was statistically significant. This indicates that old-
er patients subjected to mechanical restraint are 21.5 times more
likely to develop delirium compared to those who were not re-
strained. It can therefore be noted that mechanical restraint in bed
is an important predictor of the occurrence of delirium, explaining
approximately 45.9% of the variability found in the onset of this
condition. According to a recent retrospective cross-sectional study
conducted in China, there is an important correlation between the
use of mechanical restraint, impaired mobility in older people, and
cases of delirium (24).

Although the use of mechanical restraints in some circumstances
is justified for patient safety reasons, such as preventing falls and/
or the removal of medical devices, the literature indicates that the
use of physical restraints does not prevent these adverse events.
Another relevant point is that the professional-patient ratio inter-
feres with the unnecessary use of restraints, especially in instanc-
es where there is work overload and a shortage of nursing profes-
sionals (5, 20-24).

Conclusions

The main contribution of this study is the identification of mechani-
cal restraint as a significant risk factor for the development of delir-
ium in older patients admitted to the ICU. With an odds ratio of 21.5
times higher for the development of delirium, it is clear that the use
of mechanical restraint warrants special attention. In this context, it
is crucial to adopt an alternative approach to care, prioritizing early
mobilization and non-pharmacological strategies.

This study has some methodological limitations, starting with its
design (cross-sectional), which hinders establishing a causal rela-
tionship between variables. In addition, the small sample size may
have contributed to the scarcity of significant variables in the multi-
variate analysis. It can also be noted that the study was conducted
in a single center, representing only one ethnic group from the coun-
tryside of the Northeast Region of Brazil, thus hindering the gener-
alization of the data.

In practical terms, the results of this study can guide the implemen-
tation of specific care protocols for older adults in the ICU. Reducing
the use of mechanical restraint, adequately monitoring sedation, and
preventing delirium are essential strategies. These measures not only
improve clinical outcomes but also reduce healthcare costs and pro-
vide a more humane experience for the patients and their families.



Conflict of interest

The authors declare that there is no conflict of interest.

References

10.

13.

14.

Han JH, Suyama ). Delirium and Dementia. Clinics in Geriatric
Medicine. 2018;34(3):327-54. DOI: https://doi.org/10.1016/j.
cger.2018.05.001

Ramirez EcheverriaM de L, Schoo C, Paul M. Delirium [Internet].
StatPearls Publishing; 2022. Disponivel em: https://www.ncbi.
nlm.nih.gov/books/NBK470399/

Marcantonio ER. Delirium in hospitalized older adults. New
England Journal of Medicine. 2017;377(15):1456-66. DOI: https://
doi.org/10.1056/NEJMcp1605501

Bastos AS, Beccaria LM, Silva DC da, Barbosa TP. Prevalence
of delirium in intensive care patients and association with
sedoanalgesia, severity and mortality. Rev Gaticha Enferm [In-
ternet]. 2020;41:20190068. DOI: https://doi.org/10.1590/1983-
1447.2020.20190068

Li X, Zhang L, Gong F, Ai Y. Incidence and Risk Factors for Delir-
ium in Older Patients Following Intensive Care Unit Admission:
A Prospective Observational Study. | Nurs Res. 2020;28(4):e101.
DOI: https://doi.org/10.1097/jnr.0000000000000384

SouzaRCdaSs, Bersaneti MDR, Siqueira EMP, Meira L, Brumatti
DL, Prado NR de O. Capacitagdo de enfermeiros na utilizagdo de
um instrumento de avaliagdo de delirium. Rev Galicha Enferm
[Internet]. 2017;38(1):e64484. DOI: https://doi.org/10.1590/1983-
1447.2017.01.64484

Krewulak KD, Rosgen BK, Ely EW, Stelfox HT, Fiest KM. The
CAM-ICU-7 and ICDSC as measures of delirium severity in
critically ill adult patients. PLoS One. 2020;15(11):e0242378. DOI:
https://doi.org/10.1371/journal.pone.0242378

Carvalho JPLM, Almeida ARP de, Gusmao-Flores D. Escalas de
avaliagdo de delirium em pacientes graves: revisdo sistematica
daliteratura. Rev bras ter intensiva [Internet]. 2013;25(2):148-54.
DOI: https://doi.org/10.5935/0103-507X.20130026

Wilson JE, Mart MF, Cunningham C, Shehabi Y, Girard TD, Ma-
cLullich AMJ, Slooter AJC, Ely EW. Delirium. Nat Rev Dis Primers.
2020;6(1):90. DOI: https://doi.org/10.1038/s41572-020-00223-4

Inouye SK, Westendorp RG, Saczynski JS. Delirium in elder-
ly people. Lancet. 2014;383(9920):911-22. DOI: https://doi.
0rg/10.1016/S0140-6736(13)60688-1

Kotfis K, Diem-Zaal IV, Roberson SW, Sietnicki M, Boogaard
MVD, ShehabiV, et al. The future of intensive care: delirium
should no longer be anissue. Crit Care. 2022;26(1):285. DOI:
https://doi.org/10.1186/s13054-022-04128-4

. Suliman M, Aloush S, Al-Awamreh K. Knowledge, attitude and

practice of intensive care unit nurses about physical restraint.
Nurs Crit Care. 2017;22(5):264-9. DOI: https://doi.org/10.1111/
nicc.12303

Rosso LH, Gomes GA, Maronezi LFC, Lindemann IL, Riffel
RT, Stobbe )C. Delirium em idosos internados via unidades
de emergéncia: um estudo prospectivo. | bras psiqui-

atr. 2020;69(1):38-43. DOI: https://doi.org/10.1590/0047-
2085000000261

Rudnicka E, Napierata P, Podfigurna A, Meczekalski B, Smol-
arczyk R, Grymowicz M. The World Health Organization (WHO)
approach to healthy ageing. Maturitas. 2020;139:6-11. DOI:
https://doi.org/10.1016/j.maturitas.2020.05.018

20.

21.

22.

23.

24.

25.

26.

27.

. Silva)BVB, Pedreira LC, Santos JLP, Barros CSMA, David RAR.

Perfil clinico de longevos em uma unidade de terapia inten-
siva. Acta paul enferm. 2018;31(1):39-45. DOI: https://doi.
org/10.1590/1982-0194201800007

. Massaud-Ribeiro L, Barbosa MC de M, Panisset AG, Robaina R,

Lima-Setta F, Prata-Barbosa A et al. Adaptagio transcultural
para o Brasil da Richmond Agitation-Sedation Scale para aval-
iagdo da sedagdo em terapia intensiva pediatrica. Rev bras ter
intensiva. 2021;33(1):102-10. DOI: https://doi.org/10.5935/0103-
507X.20210011

Gusmao-Flores D, Salluh JIF, Dal-Pizzol F, Ritter C, Tomasi CD,
Lima MASD de, et al. The validity and reliability of the Por-
tuguese versions of three tools used to diagnose delirium in
critically ill patients. Clinics. 2011;66(11):1917-22.

. Mevorach L, Forookhi A, Farcomeni A, Romagnoli S, Bilotta F.

Perioperative risk factors associated with increased incidence
of postoperative delirium: systematic review, meta-analysis,
and Grading of Recommendations Assessment, Develop-
ment, and Evaluation system report of clinical literature. Br )
Anaesth. 2023;130(2):e254-62. DOI: https://doi.org/10.1016/j.
bja.2022.05.032

. KoRE,KimS, Lee}, Park S, Bae D, Choi KH, et al. Clinical pheno-

types of delirium in patients admitted to the cardiac intensive
care unit. PLoS One. 2022;17(9):€0273965. DOI: https://doi.
org/10.1371/journal.pone.0273965

Nomali M, Ayati A, Yadegari M, Nomali M, Modanloo M. Physical
Restraint and Associated Factors in Adult Patients in Intensive
Care Units: A Cross-sectional Study in North of Iran. Indian |
Crit Care Med. 2022;26(2):192-8. DOI: https://doi.org/10.5005/
jp-journals-10071-24103

Thomann S, Zwakhalen S, Richter D, Bauer S, Hahn S. Re-
straint use in the acute-care hospital setting: a cross-sectional
multi-centre study. Int) Nurs Stud. 2021;114:103807. DOI: https://
doi.org/10.1016/j.ijnurstu.2020.103807

JiY, Yang X, Wang ], Cai W, Gao F, Wang H. Factors Influencing
the Physical Restraint of Patients in the Neurosurgical Intensive
Care Unit. Clin Nurs Res. 2022;31(1):46-54. DOI: https://doi.
org/10.1177/10547738211016874

Gu T, Wang X, Deng N, Weng W. Investigating influencing factors
of physical restraint use in China intensive care units: A pro-
spective, cross-sectional, observational study. Aust Crit Care.
2019;32(3):193-8. DOI: https://doi.org/10.1016/j.aucc.2018.05.002

Wang Y, LiuY, Tian YL, Gu SL. A Nomogram for Predicting Phys-
ical Restraint of Patients in Intensive Care Unit. Emerg Med Int.
2023;6618366. DOI: https://doi.org/10.1155/2023/6618366

Zhang M, Zhang X, Gao L, Yue J, Jiang X. Incidence, predictors
and health outcomes of delirium in very old hospitalized pa-
tients: a prospective cohort study. BMC Geriatr. 2022;22(1):262.
DOI: https://doi.org/10.1186/s12877-022-02932-9

Gusmaéo-Flores D, Neto AC. Delirium no paciente grave. Sdo
Paulo: Atheneu; 2014.

Boncyk CS, Farrin E, Stollings JL, Rumbaugh K, Wilson JE, Mar-
shall M et al. Pharmacologic Management of Intensive Care Unit
Delirium: Clinical Prescribing Practices and Outcomes in More

Delirium in Older People Admitted to the Intensive Care Unit and Its Association with Mechanical Restraint

—_
~


https://doi.org/10.1016/j.cger.2018.05.001
https://doi.org/10.1016/j.cger.2018.05.001
https://www.ncbi.nlm.nih.gov/books/NBK470399/
https://www.ncbi.nlm.nih.gov/books/NBK470399/
https://doi.org/10.1056/NEJMcp1605501
https://doi.org/10.1056/NEJMcp1605501
https://doi.org/10.1590/1983-1447.2020.20190068
https://doi.org/10.1590/1983-1447.2020.20190068
https://doi.org/10.1097/jnr.0000000000000384
https://doi.org/10.1590/1983-1447.2017.01.64484
https://doi.org/10.1590/1983-1447.2017.01.64484
https://doi.org/10.1371/journal.pone.0242378
https://doi.org/10.5935/0103-507X.20130026
https://doi.org/10.1038/s41572-020-00223-4
https://doi.org/10.1016/S0140-6736(13)60688-1
https://doi.org/10.1016/S0140-6736(13)60688-1
https://doi.org/10.1186/s13054-022-04128-4
https://doi.org/10.1111/nicc.12303
https://doi.org/10.1111/nicc.12303
https://doi.org/10.1590/0047-2085000000261
https://doi.org/10.1590/0047-2085000000261
https://doi.org/10.1016/j.maturitas.2020.05.018
https://doi.org/10.1590/1982-0194201800007
https://doi.org/10.1590/1982-0194201800007
https://doi.org/10.5935/0103-507X.20210011
https://doi.org/10.5935/0103-507X.20210011
https://doi.org/10.1016/j.bja.2022.05.032
https://doi.org/10.1016/j.bja.2022.05.032
https://doi.org/10.1371/journal.pone.0273965
https://doi.org/10.1371/journal.pone.0273965
https://doi.org/10.5005/jp-journals-10071-24103
https://doi.org/10.5005/jp-journals-10071-24103
https://doi.org/10.1016/j.ijnurstu.2020.103807
https://doi.org/10.1016/j.ijnurstu.2020.103807
https://doi.org/10.1177/10547738211016874
https://doi.org/10.1177/10547738211016874
https://doi.org/10.1016/j.aucc.2018.05.002
https://doi.org/10.1155/2023/6618366
https://doi.org/10.1186/s12877-022-02932-9

—_
(0.0]

- _--_- AQUICHAN | eISSN 2027-5374 | ARO 24 - VOL. 25 N© 2 - CHIA, COLOMBIA - ABRIL-JUNIO 2025 | 2526 = = = - = = = = = = = — & o o o e o e .

28.

29.

30.

Than 8500 Patient Encounters. Anesth Analg. 2021;133(3):713-22.

DOI: https://doi.org/10.1213/ANE.0000000000005365

Casault C,Soo A, Lee CH, Couillard P, Niven D, Stelfox T et

al. Sedation strategy and ICU delirium: a multicentre, popu-
lation-based propensity score-matched cohort study. BMJ
Open. 2021;11(7):e045087. DOI: https://doi.org/10.1136/bmjop-
en-2020-045087

Kooken RW/, van den Berg M, Slooter AJC, Pop-Purceleanu
M, van den Boogaard M. Factors associated with a persistent
delirium in the intensive care unit: a retrospective cohort
study. | Crit Care. 2021;66:132-7. DOI: https://doi.org/10.1016/j.
jcrc.2021.09.001

Limpawattana P, Panitchote A, Tangvoraphonkchai K, Sueb-
soh N, Eamma W, Chanthonglarng B et al. Delirium in critical
care: a study of incidence, prevalence, and associated factors
in the tertiary care hospital of older Thai adults. Aging Ment

31.

32.

33.

Health. 2016;20(1):74-80. DOI: https://doi.org/10.1080/136078
63.2015.1035695

Carvalho LAC, Correia MDL, Ferreira RC, Botelho ML, Ri-
beiro E, Duran ECM. Accuracy of delirium risk factors in adult
intensive care unit patients. Rev esc enferm USP [Internet].
2022;56:€20210222. DOI: https://doi.org/10.1590/1980-220x-
reeusp-2021-0222

Ormseth CH, LaHue SC, Oldham MA, Josephson SA, Whitaker
E, Douglas VC. Predisposing and Precipitating Factors Asso-
ciated with Delirium: a Systematic Review. JAMA Netw Open.
2023;6(1):e2249950. DOI: https://doi.org/10.1001/jamanet-
workopen.2022.49950

Olsen HT, Nedergaard HK, Strem T, Oxlund J, Wian KA, Ytrebo
LM et al. Nonsedation or Light Sedation in Critically Ill, Mechani-
cally Ventilated Patients. N Engl ] Med. 2020;382(12):1103-11. DOI:
https://doi.org/10.1056/NEJMoa1906759


https://doi.org/10.1213/ANE.0000000000005365
https://doi.org/10.1136/bmjopen-2020-045087
https://doi.org/10.1136/bmjopen-2020-045087
https://doi.org/10.1016/j.jcrc.2021.09.001
https://doi.org/10.1016/j.jcrc.2021.09.001
https://doi.org/10.1080/13607863.2015.1035695
https://doi.org/10.1080/13607863.2015.1035695
https://doi.org/10.1590/1980-220x-reeusp-2021-0222
https://doi.org/10.1590/1980-220x-reeusp-2021-0222
https://doi.org/10.1001/jamanetworkopen.2022.49950
https://doi.org/10.1001/jamanetworkopen.2022.49950
https://doi.org/10.1056/NEJMoa1906759

