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Occurrence and Practices for Pain,
Agitation, and Delirium in Intensive
Care Unit Patients
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Objective: Our study described the occurrence, assessment, prevention, and
management practices of pain, agitation, and delirium (PAD) in four intensive care
units (ICUs) from the Puerto Rico Medical Center and compared findings with the
2013 PAD guidelines.

Methods: A descriptive study, with repeated bedside measures (two times a day/
two times a week) of PAD and review of patient clinical records.

Results: Eighty ICU patients (20 per ICU) were evaluated, (median 3 times [IQR,
2-7]). At least once during the assessment period, 57% percent of patients had
significant pain and 34% had delirium. Moreover, 46% were deeply sedated, 17.5%
had agitation, and 52.5% of patients were within the recommended Richmond
Agitation-Sedation Scale (RASS) scores. The Numeric Rating Scale and RASS were
the most common tools used by clinicians to evaluate pain and agitation/sedation
levels, respectively. Clinicians did not assess pain in patients unable to self-report
with any guideline-recommended tools, as was the case for delirium. Fentanyl and
morphine were the most commonly used analgesics, while benzodiazepines were
used for sedation.

Conclusion: Although pain, agitation, and delirium occurrence were similar to
other studies, patients continue to suffer. A gap exists between clinical practices in
these ICUs and current guidelines. Strategies that contribute to integrating guidelines
into these ICUs should be developed, studied, and implemented. [P R Health Sci J

2019;38:156-162]

atients in intensive care units (ICU) suffer from pain,

P agitation, and delirium (PAD) which can have negative

effects on their clinical outcomes. The incidence of

pain at rest in ICU patients fluctuates from 33% to 51% (1,2),
agitation from 55% to 59% (3,4), deep sedation from 41 to 7%
(1), and delirium from 27 to 64% (5-8). While treating these
conditions, ICU patients must also face added risks incurred
from the treatments employed (e.g., sedative and analgesics).
The use of benzodiazepines and opioids has been implicated
inincreases in both length of ICU stay and days on mechanical
ventilation (MV), development of delirium, and mortality
(9-12). As a response to the lack of structured protocols that
consider these complexities, there has been an increase in
studies during the past few decades regarding treating PAD.
These studies served as the basis for the development of the
clinical practice guidelines with bundled recommendations
for the assessment, management, and prevention of PAD
(13). The goal of these guidelines is to provide clinicians
recommendations about the best practices to manage PAD in
adults criticallyill patients (13). Clinicians are expected to adapt
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these guidelines to their context and use them to improve their
clinical outcomes (13).

To maintain a balance between the occurrence of PAD and
their treatment, the guidelines have recommended targeting
both pain intensity and sedation to the lowest possible level.
They also stress the importance of routinely assessing PAD
with validated scales such as the Numeric Rating Scale (NRS)
(14) for patients able to self-report, the Critical-Care Pain
Observation Tool (CPOT) (15) or the Behavioral Pain Scale

*Associate Professor, School of Nursing, University of Puerto Rico Medical Sciences
Campus, SanJuan, PR; tAssociate Professor, School of Nursing, University of Puerto
Rico Medical Sciences Campus, SanJuan, PR; #Professor Emeritus, School of Nursing,
University of California, San Francisco, USA

The author/s has/have no conflict/s of interest to disclose. This study was funded
by Capacity Advancement in Research Infrastructure University of Puerto Rico UPR
MFP-6251123.

Address correspondence to: Carmen Mabel Arroyo-Novoa, RN, PhD, University of
Puerto Rico Medical Sciences Campus, School of Nursing, PO Box 365067, San Juan,
PR 00936-5067. Email : carmen.arroyol@upr.edu



Pain, Agitation, and Delirium in Intensive Care Unit

(16) for patients unable to self-report, the Richmond Agitation
Sedation Scale (RASS) (17) or the Sedation Agitation Scale for
sedation assessment, and the Confusion Assessment Method
for ICU (CAM-ICU) (18) or the Intensive Care Delirium
Screening Checklist (19) to measure delirium. Yet, regarding
the use of tools to assess PAD, a survey from multiple European
hospitals showed that only 43% of patients were evaluated for
both pain and sedation using validated tools, and 27% of patients
evaluated with validated delirium tools (20).

While midazolam has been the most commonly used sedative
in the ICU (1,21), the PAD bundle also recommends that
non-benzodiazepines be used for sedation (13). In addition
to assessment and management strategies, the guidelines
addressed prevention practices such as a spontaneous awakening
trial (SAT), a spontaneous breathing trial (SBT), and early
mobilization. Although there is some evidence of how these
2013 guidelines are being applied in critical care settings (22~
25), the occurrence, assessment, prevention, and management
practices of PAD in ICUs in Puerto Rico (PR) has not been
documented.

Our preliminary study was aimed at describing the occurrence
of PAD as well as PAD assessment, prevention, and management
practices in four ICUs at the PR Medical Center. We also aimed
to compare the findings according to the PAD guidelines to
determine if gaps exist between the clinical practices and the
current guidelines.

Materials and Methods

Design and Setting

A prospective, descriptive preliminary study with repeated
bedside measures (two times a day/two times a week) of PAD
and review of patient clinical records was conducted in four
ICUs from four different hospitals at the PR Medical Center
where medical-surgical, cardiac-surgical, or trauma patients
are admitted.

Sample

A convenience sample of 20 patients (80 total) from each
ICU was recruited (see Figure 1). Those who were 21 years
of age or more were eligible if they did not have the following
exclusion criteria: head trauma or acute neurological injury,
Glasgow Coma Scale score less than 8, pregnancy, psychiatric
disease, or prisoners.

Ethical considerations

This study was approved by the University of PR, Medical
Sciences Campus Institutional Review Board (A5570113).
Consent was signed by patients who agreed to participate. For
patients unable to consent, signed consent was obtained from
a family member (next-of-kin). During the study, if patients
became capable of providing his or her own consent, they were
asked to sign the consent form if they desired to continue or
their participation was terminated.
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173
screened
*86
excluded
87
enrolled
-
7 were withdrawn after consent
¢ 3 with neurologic deficit
documented in record after
consent
e 3 transferred from ICU before
data collection
o 1 deaf**
80
analyzed

Figure 1. Patients recruitment process. Legend: *neurologic
deficit, no family available for consent, patient or family refused to
participate, and other exclusion criteria; **difficult to assess.

Measures

Pain intensity at rest was measured by self-report using the 0
to 10 NRS. For patients unable to self-report their pain at rest,
the CPOT (15) was used except for patients with a sedation level
of -4 or -5 according to the RASS. Significant pain was defined
asa NRS greater than 3 or a CPOT greater than 2, according to
PAD guidelines (13).

Agitation and sedation levels were measured with the RASS
(17). Agitation and deep sedation were described as a RASS
from +1 to +4 and from -3 to -5, respectively as defined by the
PAD guidelines (13). In addition, patients were classified as
being in the recommended RASS in PAD guidelines if they
were between -2 and 0.

Delirium was measured with the CAM-ICU, Spanish version
(26,27). Motoric subtypes of delirium was classified according
to the following criteria: (a) hypoactive, positive CAM-ICU with
aRASS0to-3; (b) hyperactive, positive CAM-ICU witha RASS
+1 to +4; and (c) mixed, positive CAM-ICU assessments that
alternate between hyperactive and hypoactive (28,29).

Procedures

The first day of evaluation was the day on which the patient
or family member was consented. Pain, agitation/sedation, and
delirium were prospectively measured at the patient’s bedside
by researchers two times a day (AM/PM, with at least 6 hours
between assessments) on two days per week (Tuesday and
Thursday) for a maximum of three weeks while the patient
was in the ICU (i.e., maximum of 12 assessments) at different
length of ICU stay. Assessment practices (ie., scales for PAD
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assessment); prevention practices (i.e, SAT,
SBT, and early mobilization); and management
practices (i.e., drug, type and route of sedative,
analgesic, and antipsychotic) used by the nurses
and physicians were recorded. Baseline measures
were also obtained from the clinical record during
each 24-hour period that corresponded to the day
of patient evaluation: (1) demographics; (2) type
of patient (i.e., surgical, medical, or trauma); and
(3) use of MV.

Descriptive statistics were used. Results are
expressed in medians (interquartile range [IQR])
or frequency (percent [%]). Data were analyzed
using SPSS version 21.

Results

A total of 80 patients, 20 patients in each one
of the study ICUs, were individually assessed a
median of 3.0 [IQR, 2.0-7.0] times at different
intervals during their stay at ICU. Patients on MV
were individually assessed more times than those
noton MV (4.0 [IQR, 2.0-8.3] vs. 2.0 [IQR, 1.0-
2.0] due to their increased length of ICU stay.
Median age of participants was 59 [IQR, 41-68]
years and 46 were male (57.5%). Twenty (25%)
were trauma patients, 30 (37.5%) surgical, and 30
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Table 1. Pain, agitation/sedation, and delirium by mechanical ventilation status

Variables Mechanically  Not mechanically
ventilated ventilated
n % n %
Total patients 62 77.5 18 22.5
Pain Occurrence
Pain (NRS or CPOT > 0) in one or more assessments ~ 36* 62 11 61
Significant pain (NRS > 3 or CPOT > 2)
in one or more assessments 26* 45 10 56
Significant pain in half or more assessments 16* 28 9 50
Mean percentage of total pain score within
acceptable pain score (NRS < 4 or CPOT < 3) 46* 79 9 50
Agitation Occurrence (RASS +1 to +4)
Agitation in one or more assessments 13 21 1 6
Agitation in half or more assessments 5 8 1 6+
Mean percentage of RASS score within
agitation score 4 6 1 6
Deep Sedation (RASS -3 to -5)
Deep sedation in one or more assessments 37 60 0 0
Deep sedation in half or more assessments 21 34 0 0
Mean percentage of RASS score within deep
sedation score 13 21 0 0
Recommended RASS (RASS 0 to -2)
Recommended RASS in one or more assessment 24 39 18 100
Recommended RASS in half or more times
of the assessments 41 66 18 100+
Mean percentage of RASS score within
recommended RASS score 45 73 17 94
Delirium
Developed delirium at least one time 24" 45 0 0
Had delirium in half of more times of assessments 17" 35 0 0

(37.5%) medical patients. Among the 80 patients,
62 (77.5%) were on MV for 6.5 days [IQR,
2.0-13.0]. Median length of stay in ICU was 7.0
(IQR, 3.0-12.0) days for all patients, decreasing
for those without MV to 3.0 [IQR, 1.0-5.0], and
increasing in those who were on MV t0 9.0 [IQR, 4.0-14.0] days.

Study results are described as follows: (1) percent of patients
who had pain, agitation/ sedation and/or delirium at least once
during their assessment period; and, (2) percent of patients who
experienced pain, agitation/ sedation and/or delirium at half
or more of their assessments, and (3) mean percentage of PAD
total scores. These results are described for the total sample (i.e.,
both non-mechanically and mechanically ventilated patients)
in text and described in Table 1 according to MV status using
PAD guidelines definitions and classifications (13).

Occurrence of pain, agitation, and delirium

Pain at rest

Pain at rest was present (i.e., NRS or CPOT >0) in 47 (62%)
of 76 patients that were evaluated for pain at rest. Thirty-six
patients (47% of the 76 patients) presented with significant
pain at rest (i.e., NRS >3 or CPOT > 2) during at least one
assessment and 25 patients (33%) during half or more of the
assessments. Mean percentage of total pain scores was within
an acceptable pain range in 72% of patients. Patients not
mechanically ventilated had more instances of significant pain
than those on MV (Table 1).
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Legend: RASS, Richmond Agitation Sedation Scale; *from a sample of 58; " from a sample of 53; tsame patient
had only two assessments with RASS 0 and RASS +1

Agitation and sedation levels

Fourteen patients (17.5%) had agitation (RASS +1 to +4)
at least one time, and only six patients (7.5%) were agitated in
half or more assessment times. The mean percent of total RASS
scores within agitation levels was 6%. Only one patient in the
unventilated cohort had a RASS of +1 one time.

Thirty-seven patients (46%) presented with deep sedation
(RASS -3 to -S) at least one time during the assessment period
and 21 patients (26%) in half or more times during assessments.
The mean percent of total RASS scores within deep sedation
was 16%.

For the total sample (n=80), 42 patients (52.5%) were in
the recommended RASS level (-2 to 0) at least one time, and
59 patients (74%) were in the recommended RASS level in
half or more times of the assessments. The mean percent of
total RASS scores was within recommended RASS level in
78% of patients.

Delirium

Of the total sample, 71 patients were evaluated for delirium
and 24 of them (34%) were delirious at least one time.
Seventeen (24%) of these had delirium in half or more of
the assessments. The most common type of delirium was
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hypoactive (67%), followed by hyperactive (21%), and mixed
(12%). Only patients who were mechanically ventilated
developed delirium (see Table 1). Nine mechanically ventilated
patients were unable to be assessed for delirium at all time
measures, and 41% of the time delirium was unable to be
assessed in all patients because RASS scores were -4 or -5 or
the patient was clinically unstable.

Practices of assessment, prevention, and management

of PAD

The most common tool used to measure pain was the verbal
0-10 NRS. The CPOT was used by the study’s research team
but it was not used by clinicians (i.e., nurses and physicians)
in any of the study ICUs. For those patients who were not able
to self-report their pain, two ICUs used observation of pain
behaviors and the assumption that pain is present according to
pain risk factors, respectively. Nurses in all four sites assessed
and recorded pain; however, physicians only recorded pain
in one of the four ICUs. For agitation and sedation levels,
the RASS was used in three of the ICUs. The other ICU
measured agitation by recording “yes or no” if the patient was
observed to be agitated. Sedation and agitation levels were also
primarily measured by nurses. In two of the ICUs, physicians
measured sedation/agitation levels sporadically; in one ICU,
consistently; and, for the fourth ICU; physicians did not record
sedation/agitation levels. Assessments of pain and agitation/
sedation were not performed in a consistent manner (i.e., not
during every shift). Delirium was not assessed by clinicians
in any of the ICUs with use of the CAM-ICU or any other
validated method.

The prevention strategies for agitation/sedation and delirium
(i.e, SAT, SBT, and early mobilization) were evaluated only in
our mechanically ventilated cohort. Daily SAT and daily SBT
were performed in 13% and 28% of patients, respectively, in
those who qualified for the intervention. Only one type of
early mobilization activity, sitting on a chair at bedside, was
performed in 13% of all mechanically ventilated patients in
only one of the ICUs.

Pain was treated mainly with the intravenous opioids,
morphine and fentanyl (see Figure 2). Analgesics were

Analgesics

None 14
Demerol 6
Percocet
Tramadol 8
Fentanyl 32
Morphine 36

0 5 10 15 20 25 30 35 40

Figure 2. Frequency of analgesics administered. Note: Some patients
received more than one type of analgesic.
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administered intermittently (62%), by continuous infusion
(17%), or with a combination of both intermittent and
continuous infusion (21%). Twelve (16%) patients who
reported significant pain using the NRS during 19 assessments
did not receive any analgesic during an evaluation day.

Only mechanically ventilated patients were treated with
sedatives. The most frequently used sedative was midazolam
(see Figure 3). In the SO patients who received sedatives, the
sedatives were primarily administered by continuous infusion
(52%), intermittently (18%), or with a combination of both
intermittent and continuous infusion (30%). Twenty-nine
(36%) patients, all mechanically ventilated, received concurrent
sedatives and analgesics. Haloperidol alone or haloperidol and
olanzapine were used to treat delirium in six patients. However,
six patients presenting with hyperactive or mixed delirium
during our assessments did not receive any antipsychotic
treatment.

Sedatives

None
Fentanyl| 3
Propofol
Lorazepam
Midazolam 35

0 5 10 15 20 25 30 35

Figure 3. Frequency of sedatives administered. Note: Some patients
received more than one type of sedative. In one of the sites fentanyl
was given for sedation purpose.

Discussion

The occurrence, assessment, and management practices for
PAD in PR have not been documented previously. We found that
there is a gap between the clinical practices used in these ICUs
and current practices reccommended in the PAD guidelines.

In our study, more than half of the patients had pain at rest;
almost half had significant pain at least one time; and one-
third had significant pain in half or more of the assessments.
Furthermore, after 19 NRS significant pain assessments, patients
did not receive any analgesics. These findings highlight the
importance of guideline recommendations because patients
are most vulnerable in ICU settings and continue experiencing
pain. In our mechanically ventilated cohort, the occurrence of
significant pain was within the range of previously reported
frequencies (33 to 51%) (1,2).

Arecent published study from Jablonski and colleagues (25),
conducted during the same time period as our study, evaluated
PAD occurrence in mechanically ventilated patients before and
after implementation of PAD guidelines. Although the PAD
guidelines recommend classifying significant pain asaNRS > 3,
they considered a score < 3 to be an acceptable pain score (i.e.,
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excluding a rating of 3 as a non-significant pain). If we compare
our results with their pre-intervention group (using their same
pain classification), 74% of our mechanically ventilated patients
had an average pain score that was within an acceptable pain
level. Conversely, 86% of patients in Jablonski and colleagues’
study were within the acceptable pain level (25). This 12%
difference could be clinically meaningful for an individual
patient and deserves future attention.

Patients in our mechanically ventilated cohort developed
agitation less than half of the time than what has been reported
(3,4), while time in deep sedation was found to be 6% more
than what has been reported in the literature (1). Although
Jablonski established a stricter range for recommended RASS
score (i.e,, -1 to 0 instead of -2 to 0), 48% of our mechanically
ventilated patients spent more time in the desired RASS range-
using Jablonski’s criteria- versus 38% of mechanically ventilated
patients in the Jablonski study (25). Differences could be due to
avariation of data collection times: Jablonski measured patients
during their entire ICU stay for up to 28 days, while we only
measured twice a day, two times a week for a maximum of three
weeks. It was possible we missed some measurements on days
when patients had an inadequate RASS score.

Delirium occurred only in our mechanically ventilated cohort
and within the percent frequency reported in the literature; i.e.,
27 to 64%. This is expected because risk factors for delirium
include being on MV and being on benzodiazepines (30).
Patients presented more with hypoactive delirium, as has been
reported in other trauma and surgical patients (28). The next
most frequent type of delirium was hyperactive, a different
finding from other studies in which mixed-type delirium
was more prevalent (28,29). It is important to note that our
measurement times could have decreased the possibility of
detecting delirium and determining subtype because we did
not measure on consecutive days.

Assessment is the basis for any intervention. For example, pain
assessment with validated tools is associated with improvement
in clinical outcomes (31). In our study, results show that patients
who could self-report their pain were assessed by using the
recommended NRS. However, for patients unable to self-report,
none of the ICUs used the validated and recommended tools.
Instead, two of the ICUs used observation of pain behaviors,
which is the main feature of CPOT. In these two ICUs, clinicians
made assumptions that pain was present based on risk factors
recommended by the American Society for Pain Management
Nursing for patients unable to self-report their pain (32). In all
but one of the ICUs, the RASS was used to assess sedation/
agitation, as reccommended by the guidelines. Yet, neither pain
nor agitation/sedation scores were consistently assessed, this
finding being similar to other studies (1,20,33). Delirium was
not assessed using any validated tools. This could contribute
to underestimating the presence of delirium, specifically the
hypoactive type which is the most difficult to detect. Lack
of assessment lessens the possibility of providing adequate
treatment.
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Prevention strategies such as SAT and SBT were not
performed daily, as recommended by the guidelines. Both
strategies have been found to contribute to a decrease in the
amount of sedatives administered, decreased levels of sedation
and time on MV, among others positive outcomes (9,34). In
addition, early mobilization, which is a delirium prevention
strategy (35,36), was not performed in three of the ICUs.
Early mobilization includes different levels of activities (37).
However, the only activity in one of the ICUs studied was sitting
on a chair at bedside which is a more passive activity.

The PAD guidelines establish that opioids should be the
primary medications to treat pain in ICU patients (38).
Consistent with this, we found that fentanyl and morphine
were the most commonly used opioids. Surprisingly, clinicians
in one of our studied ICUs treated pain with Demerol. This
opioid is not recommended due to its neurologic toxicity effects
and was not recommended in even earlier published 2002
guidelines (39,40). Benzodiazepines were the most commonly
used sedatives, contrary to 2013 guidelines’ reccommendations
that use of non-benzodiazepine sedatives such as propofol or
dexmedetomedine be considered. Propofol was used as the
only sedative in two of our patients, and no dexmedetomedine
was used in any patient. A change toward the use of non-
benzodiazepine sedatives in ICU is strongly suggested.

The prospective use of recommended assessment tools by
trained researchers to measure PAD was a major strength of
this study. However, a limitation was that our assessments were
not performed daily. This could have increased the probability
of underestimating the occurrence of PAD since they could
occur on days when data were not collected. Conversely, the
limited assessments could have also increased the probability
of overestimating the percent of patients who experienced PAD
in half or more of the assessments. Most of those patients were
measured only two times. Another limitation was that both
PAD prevention strategies and pharmacologic management
strategies were obtained from record review, which could be
subject to missing data.

Conclusions

Although the occurrence of PAD is similar to that reported in
other studies, patients in the PR ICUs continue to suffer from
PAD. Such a study in a non-research intensive environment that
may be similar to ICUs in smaller geographical countries may
provide guidance to others. We believe that results could provide
a database of PAD practices in select PR ICUs. Establishing
baseline practices such as these could help to define further
research and establish strategies to guide clinical practices in
order to improve patients’ clinical outcomes.

Resumen

Objetivos: Se describi6 la ocurrencia, estimado, prevencién
y practicas de manejo de dolor, agitacion y delirium (DAD) en



Pain, Agitation, and Delirium in Intensive Care Unit

cuatro unidades de cuidado intensivo (UCI) del Centro Médico
de Puerto Rico y compard los hallazgos con las guias de DAD del
2013. Metodologia: Estudio descriptivo con medidas repetidas
(dos veces al dia/dos veces en semana) de DAD v la revisién
de expedientes clinicos. Resultados: Ochenta pacientes de UCI
(20/unidad) fueron evaluados (mediana 3 veces, [IQR, 2-7]).
Al menos una vez durante el periodo de estimado, el 57% de
los pacientes tenia dolor significativo y el 34% tenia delirium.
Ademis, el 46% estaba profundamente sedado, el 17.5% tenfa
agitacion y el 52.5% de los pacientes se encontraban dentro de
los niveles recomendados en la Escala de Agitacién-Sedacion
de Richmond (RASS). La Escala de Valoracién Numérica y el
RASS fueron las herramientas méds comunmente utilizadas por
los clinicos para evaluar los niveles de dolor y agitacién/sedacion,
respectivamente. Los clinicos no evaluaron el dolor en pacientes
incapaces de auto-reportarlo usando instrumentos recomendados
por las guias, como fue el caso con el delirium. El fentanilo y la
morfina fueron los medicamentos mas utilizados para la analgesia,
mientras que las benzodiacepinas se utilizaron para la sedacion.
Conclusiones: Aunque la ocurrencia de DAD es similar a otros
estudios, los pacientes contintan sufriendo estos fenémenos.
Existe una brecha entre las practicas clinicas de las UCI y las guias
actuales. Se deben desarrollar, estudiar e implementar estrategias
que contribuyan a la integracién de estas guias en las UCL
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