& frontiers | Frontiers in

@ Check for updates

OPEN ACCESS

EDITED BY
Caroline Hartley,
University of Oxford, United Kingdom

REVIEWED BY
Emma Fisher,

University of Bath, United Kingdom
Paul Michael Szumita,

Brigham and Women's Hospital and
Harvard Medical School, United States

*CORRESPONDENCE
Bruno B. Andrade
bruno.andrade@fiocruz.com.br

'These authors have contributed
equally to this work

#These authors have contributed
equally to this work and share senior
authorship

SPECIALTY SECTION

This article was submitted to
Pain Research Methods,

a section of the journal
Frontiers in Pain Research

RECEIVED 02 June 2022
ACCEPTED 26 July 2022
PUBLISHED 12 August 2022

CITATION

Menezes RC, Silva RLO, Arriaga MB,
Ferreira IBB, Carmo TA, da Silva VR,
Otero ML, Gobatto ALN, Agareno S,
Filgueiras Filho NM, Akrami KM and
Andrade BB (2022) A prospective
comparison between multidisciplinary
healthcare providers’ clinical
examination and a validated pain scale.
Front. Pain Res. 3:960216.

doi: 10.3389/fpain.2022.960216

COPYRIGHT

© 2022 Menezes, Silva, Arriaga,
Ferreira, Carmo, da Silva, Otero,
Gobatto, Agareno, Filgueiras Filho,
Akrami and Andrade. This is an
open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permitted which
does not comply with these terms.

Frontiersin Pain Research

TyPe Original Research
PUBLISHED 12 August 2022
Dol 10.3389/fpain.2022.960216

A prospective comparison
between multidisciplinary
healthcare providers’ clinical
examination and a validated pain
scale

Rodrigo C. Menezes'?3', Raissa L. O. Silva*,

Maria B. Arriaga®*!, Isabella B. B. Ferreira>®,

Thomas A. Carmo**, Victor R. da Silva*, Matheus L. Otero?,
André L. N. Gobatto®, Sydney Agareno®,

Nivaldo M. Filgueiras Filho*>®, Kevan M. Akrami®**”* and
Bruno B. Andrade?>#48*

tUniversidade Federal da Bahia, Faculdade de Medicina da Bahia, Salvador, Brazil, 2Instituto Gongalo
Moniz, Fundagdo Oswaldo Cruz, Salvador, Bahia, Brazil, *Multinational Organization Network
Sponsoring Translational and Epidemiological Research (MONSTER) Initiative, Salvador, Bahia, Brazil,
“Universidade Salvador (UNIFACS), Faculdade de Medicina, Salvador, Bahia, Brazil, *Universidade Do
Estado da Bahia (UNEB), Departamento de Ciéncias da Vida, Salvador, Bahia, Brazil, ®Intensive Care
Unit, Hospital de Cidade, Salvador, Bahia, Brazil, ’Division of Infectious Diseases and Pulmonary
Critical Care and Sleep Medicine, Department of Medicine, University of California, San Diego, San
Diego, CA, United States, ®Escola Bahiana de Medicina e Saude Publica (EBMSP), Salvador, Bahia,
Brazil

Introduction: Unrecognized pain in the Intensive Care Unit (ICU), due to
inadequate assessment and therapeutic management, is associated with
increased morbidity and mortality. Despite the availability of validated pain
monitoring tools, such as the Critical-Care Pain Observational Tool (CPOT),
these scales are not commonly used in clinical practice, with healthcare
professionals often relying on their clinical impression. Our study aims to
determine the agreement between the pain examination performed by ICU
professionals and the CPOT.

Methods: Prospective cohort study that included critically ill patients and
physicians, nurses and physiotherapists from an ICU in Bahia, Brazil. During
bedside clinical rounds, the CPOT score was applied to assess the pain of
hospitalized patients, and health professionals were interviewed to ascertain
their perception of the patient’s pain for a maximum of five consecutive days.
Correlations were assessed using the Spearman rank tests. Hierarchical cluster
analysis was employed to show the results of CPOT score and pain assessment
by healthcare professionals at each study time. And the Kappa statistic was
calculated to assess the agreement between the CPOT score vs. the pain
assessment by healthcare providers.

Results: One hundred one patients were included in the study with median age
of 74 years (IQR 61.5-83.5), a predominance of women (55.4%) and a median
SAPS 3 score of 45 (IQR 39.5-53.0). The correlation between the professional’s
pain assessment and the CPOT were mostly statistically significant, ranged
from negligible to weak, being the highest index obtained in the evaluation
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of nurses on day 5 (Kappa index = 0.43, p = 0.005). Physician assessments
were significant only in day 1. On the presence of pain, the professionals’
assessments and CPOT revealed mild to a moderate agreement.

Conclusion: Healthcare professional’'s pain assessment displayed a weak
positive correlation with a validated pain scale and poor agreement amongst
members of the ICU team, particularly when the pain was felt to be absent.
Thus, this study highlights the importance of routine tools for pain assessment
in the ICU for all members of multidisciplinary teams.

pain, critical care, pain management, Critical-Care Pain Observation Tool, pain

examination

Introduction

Pain is perhaps the most stressful event that patients
experience during their stay in the intensive care unit (ICU).
It is associated with an acute response to stress, characterized
by changes in heart and respiratory rate, blood pressure and
neuroendocrine secretion (1, 2). Appropriate assessment and
treatment of pain in the ICU is critical, as it is associated with a
better clinical outcomes (3). On the other hand, inadequate pain
control significantly favors the post-intensive care syndrome,
particularly related to common painful procedures, such as
arterial line insertion or airway suctioning (4, 5).

While prior studies have highlighted the importance
of pain in the ICU, many factors hinder caregiver’s
ability to communicate effectively with patients, including
the use of sedative agents, mechanical ventilation, and
changes in sensorium (6). In the absence of the patient’s
communication, observable behavioral and physiologic
indicators become important proxies for pain assessment.
Despite this, health professionals often rely on imprecise
bedside assessments leading to excessive or insufficient sedation
and analgesia (7).

Given the severity of life-threatening conditions in
the critically ill, prompt recognition and management of
pain may be overlooked. While there are validated and
recommended pain assessment scales such as the Critical-Care
Pain Observational Tool (CPOT) for critically ill patients,
prior work demonstrates that these are rarely used routinely
in the ICU (8). Recent studies indicate that the use of these
scales improves care and therapeutic interventions in ICUs
through the introduction of effective pain management
protocols, reduction in the use of sedatives and reduced time
of mechanical ventilation, thus benefiting the quality of care in
these patients.

This study aims to assess the concordance between pain
assessment performed by ICU professionals and a validated pain
assessment scale in critically ill patients.
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Materials and methods

Ethics approval

This research was approved by the Research Ethics
Committee of the Federal University of Bahia under the number
2.249.687 and CAAE 73835317.5.0000.5577. And was conducted
in compliance with the Helsinki declaration.

Design, site, and sample

Prospective observational and analytical cohort study
conducted from September to October 2017 in a tertiary ICU in
Salvador, Bahia, Brazil. All patients >18 years old, consecutively
admitted to the ICU, who provided informed consent, were
included in the study. The multidisciplinary team included
13 physicians, 18 nurses, and 16 physiotherapists who also
provided informed consent. Patients with a stay of fewer than
24h, conditions that compromised the expression of pain
behaviors, such as decortication or decerebration, and use of

neuromuscular blockers, were excluded.

Procedures

The demographic characteristics, clinical and laboratory
data were obtained from the electronic medical records of the
patients. These included: age, primary ICU admission diagnosis,
comorbidities, vital signs, level of consciousness through the
Glasgow Coma Scale (GCS) and the Richmond Agitation
Sedation Scale (RASS) score, arterial blood gas test, hemogram,
serum creatinine, total serum bilirubin, use of vasoactive drugs,
analgesics, sedatives, or drugs with the potential to interfere in
the patient’s perception of pain, such as anxiolytics and anti-
depressants. The total number and type of painful procedures
performed were recorded every 24h, including orotracheal
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FIGURE 1
Flowchart of the study. (A) Distribution of healthcare professionals and (B) patient enrollment.
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suctioning, arterial puncture, wound care, thoracocentesis, and
chest tube removal.

All researchers received the same rigorous training to
properly apply the CPOT, in which each one applied the
score to hospitalized patients and compared the responses to
ensure that there was inter-observer agreement in order to
reduce measurement bias. The behavioral parameters of CPOT
included facial expression, body movements, body tension and
ventilator compliance in intubated patients or vocalization in
patients with spontaneous breathing. Each behavior was rated
from 0 to 2, resulting in a possible total score ranging from 0 to
8, where >2 points represents the presence of pain (1). A CPOT
SCORE of 3 or more was considered an unacceptable pain level,
that is, pain that the healthcare team should consider additional
or alternative analgesia and sedation.

In the studied ICU, daily clinical rounds are performed at the
patient’s bedside with the physician, physiotherapist and nurse
responsible for the patient. Immediately before the visit, the
researchers applied the CPOT to the patient. The study team
also noted the presence or absence of tracheostomy, mechanical
ventilation and ventilatory support. Then, after each patient
visit, healthcare professionals were interviewed individually,
being asked whether the patient was in pain and, if so, to rate the
pain intensity from 0 to 10. There was no communication among
the professionals regarding their pain evaluation. Patients and
healthcare providers underwent daily evaluations by for up to
5 days.

Statistical analyses

Categorical data were presented as proportions and
continuous data as medians and interquartile ranges (IQR).
Correlations were assessed using the Spearman rank tests.
Hierarchical cluster analysis (Ward’s method) was employed to
show the results of CPOT score and pain assessment by nurses,
physicians and physiotherapists at each study time. A p < 0.05
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was considered statistically significant. Statistical analyses were
performed using SPSS 24.0 (IBM statistics), Graphpad Prism
7.0 (GraphPad Software, San Diego, CA) and JMP 12.0 (SAS,
Cary, NC, USA). Finally, the Kappa (K) statistic was calculated
to assess the agreement between the presence of an unacceptable
amount pain according to CPOT score vs. the pain assessment
by nurses, physicians, and physiotherapists at each study time.
The Kappa statistic was interpreted by Landis and Koch criteria.
Bland-Altman analyses were conducted to provide a visual
representation of the concordance between the methods.

Results

There were 111 admissions over the study period and 10
exclusions (5 had a length of stay of <24h, two discharged on
the day of study start, two for conditions that compromised the
expression of pain behaviors, and 1 for absence of a member
of the multidisciplinary team during the collection period).
Patients were followed up for a maximum of five consecutive
days, with 336 pain assessments being performed (CPOT and
the interview of professionals) (Figure 1). The median age was
74 years (IQR 61.5-83.5) with a predominance of women
56 (55.4%) and the median length of stay in the ICU and
in the hospital was 4 days (2.0-8.0) and 7 days (4.0-17.50),
respectively. The median SAPS 3 score was 45 (39.5-53.0).
There were 17 (16.8%) hospital deaths, of which 14 (13.9%)
occurred in the ICU. Ninety (89.1%) of the patients included
in the study were functionally independent, whereas 3 (3%)
required assistance and 8 (7.9%) were restricted/bedridden at the
time of admission. Table 1 highlights additional demographic
characteristics of the patients.

During the 5 days of evaluation, 7 patients (6.9%) required
mechanical ventilation on day 1, 5 (6.1%) on day 2, 5 (7.8%) on
day 3, 4 (8.5%) on day 4, and 4 (10.3%) on day 5. Analgesic
use varied throughout hospitalization with 37 (36.6%) on the
first day of evaluation, which increased until the third day
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TABLE 1 Population clinical characteristics.

Characteristics Values

Age (years)—median (IQR) 74 (61.5-83.5)
Female sex—no. (%) 56 (55.4)

SAPS 3—median (IQR) 45 (39.5-53.0)

Hospital length of stay—median (IQR) 7 (4.0-17.5)
ICU length of stay—median (IQR) 4(2.0-8.0)
Hospital mortality—no. (%) 17 (16.8)
Admission type—no. (%)

Medical 90 (89.1)
Cardiovascular 26 (25.7)
Neurologic 11 (10.9)
Respiratory 6(5.9)
Gastrointestinal 8(7.9)
Infectious 22 (21.8)
Surgical 11 (10.9)
Others 28 (27.7)
Comorbidities—no. (%)

Hypertension 74 (73.3)
Diabetes mellitus 37 (36.6)
Prior stroke 12 (11.9)
Dyslipidemia 14 (13.9)
Chronic kidney disease 15 (14.9)
Heart failure 12 (11.9)
Malignant neoplasm 7(6.9)
Functional status—no. (%)

Independent 90 (89.1)
Need for assistance 3(3)
Restricted/bedridden 8(7.9)
Admission GCS—median (IQR) 15 (15-15)
Admission RASS—median (IQR) 0 (0-0)

Data presented as frequency n (%) or median and interquartile range (IQR). ICU,
Intensive care unit; SAPS 3, Simplified acute physiology score III; GCS, Glasgow coma
scale; RASS, Richmond agitation-sedation scale.

of hospitalization. Opiate use on day 1 included 19 (18.8%)
patients, though this similarly increased until the third day of
evaluation. Sedatives were used in a minority of patients, the
greatest use being on day 2 with 6 (7.3%) patients. The median
RASS ranged from —1 to 0 on most study days. Arterial puncture
was the most frequent procedure in patients (29.7, 24.4, 20.3, 17,
15.4%, on days 1, 2, 3, 4, and 5, respectively). In contrast, wound
debridement was the least performed procedure (0, 1.2, 0, 2.1, 0,
ondays 1, 2, 3, 4, and 5, respectively). These findings are detailed
in Table 2.

Multidisciplinary team members included 13 (27.7%)
physicians, 18 (38.3%) nurses, and 16 (34%) respiratory
therapists.  Professionals’ pain  assessments correlated
insignificantly with CPOT, ranging from negligible (14%
of the evaluations) to weak (86% of the evaluations). Physician
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evaluations demonstrated poor correlation with CPOT, only
achieving significant correlation on day 1 (r = 0.34, p < 0.001).
Physiotherapists’ evaluations suffered less daily variation of
correlation with CPOT compared with nurses and physicians,
though similarly did not reach statistical significance (Table 3).
There is a high range in Bland-Altman analysis with a regression
line with a negative trend (Supplementary Figure 1).

In the presence of pain, the overall agreement between
professionals’ assessments and CPOT was greater on the first
day (Kappa Index = 0.36, 95% CI: 0.28-0.43; p < 0.001). The
proportion of agreement in the presence or absence of pain
varied daily between 67.1 and 76.9%, with the lowest kappa index
of agreement observed in the evaluation of physicians on day 3
(Kappa Index = 0.13, p = 0.18) and the highest index obtained
in the evaluation of nurses on day 5 (Kappa index = 0.43, p
=0.005).

There was a slight agreement among professionals in the first
2 days of evaluations (Day 1 Kappa index = 0.2, 95% CI: 0.14-
0.26, p < 0.001; Day 2 Kappa index = 0.12, 95% CI: 0.06-0.19,
p < 0.001; Figure 2). Moreover, there was a predominance of
concordance in the evaluation of the absence of pain, but a wide
variability in the evaluations when the pain is present.

Discussion

The ICU may represent a threatening environment,
with unfamiliar monitoring equipment, loss of day-night
cycle orientation and invasive, often painful, procedures
that are now recognized as contributing factors to the
development of post-ICU syndrome in survivors (9, 10). Several
studies address the importance of adequate recognition of
pain, as it is critical to provide appropriate sedation and
analgesia to mitigate psychological and physical complications.
Pain may lead to deleterious physiologic effects including
sympathetic hyperactivity with subsequent increased heart rate
and myocardium oxygen consumption, increased respiratory
rate and hypoxemia, altered gastrointestinal motility and urinary
tract function, changes in blood viscosity, coagulation and
platelet aggregation, as well as decreased immune function
and wound healing (11). In contrast, excessive sedation may
increase the risk of venous thrombosis, prolonged mechanical
ventilation and hospital-acquired infections, decreased bowel
mobility, hypotension, and reduced tissue oxygen extraction
capacity, leading to prolonged ICU length of stay (12, 13).
Despite having a broad understanding of the consequences of
inadequate pain control, the PAINT study demonstrated that
pain recording appears to be of low priority by doctors (7). Our
study reinforces the multidisciplinary approach to the theme,
considering that nurses and physiotherapists have their methods
of pain relief, in addition to pharmacological therapy, and the
joint action of the health team provides complete and optimized
care (14).
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TABLE 2 Pain evaluation and procedures at each day.

10.3389/fpain.2022.960216

Characteristics Day 1 Day 2 Day 3 Day 4 Day 5
(n=101) (n=82) (n=64) (n=47) (n=39)

Mechanical ventilation use—no. (%) 7 (6.9) 5(6.1) 5(7.8) 4(8.5) 4(10.3)
Orotracheal suctioning—no. (%) 5(0.05) 5(0.06) 5(7.8) 1(2.1) 1(2.6)
Arterial puncture—no. (%) 30(29.7) 20 (24.4) 13 (20.3) 8(17) 6 (15.4)
Wound debridement—no. (%) 0(0) 1(1.2) 0(0) 1(2.1) 0(0)
Removal of chest drain—no. (%) 1(1) 4(4.9) 3(4.7) 0(0) 1(2.6)
Wound dressing —no. (%) 12 (11.9) 14 (13.9) 15 (23.4) 9(19.1) 7(17.9)
Analgesic use—no. (%) 37 (36.6) 32(31.8) 25(39.1) 15 (14.9) 9(23)
Opiate use—no. (%) 19 (18.8) 14 (17.1) 11(17.2) 6(11) 3(7)
Sedative use—no. (%) 5(5) 6(7.3) 2(3.1) 3(6.4) 2(5.1)
RASS—no. (%) 0 0 0 0* 0*
Total CPOT—median (IQR) 0(0-1) 0(0-1) 0(0-1) 0(0-1) 0(0-1)
Physician assessment—median (IQR) 0(0-3) 0 (0-1.25) 0 (0-0) 0(0-2) 0 (0-0)
Nurse assessment—median (IQR) 0(0-3) 0 (0-0) 0(0-3) 0(0-2) 0 (0-0)
Physiotherapist assessment—median (IQR) 0(0-1) 0 (0-0) 0(0-3) 0(0-3) 0(0-3)

Data presented as frequency n (%) or median and interquartile range (IQR). "IQR —1-0. RASS, Richmond agitation-sedation scale; CPOT, Critical care pain observation tool.

In Europe, a multi-center study that sought to characterize
the severity and determinants of pain, the most painful
procedure was the removal of a chest tube, occurring at a rate
of 6.1% of the total procedures, similar to that registered in this
study (1). In a prospective cohort of 1,318 patients in 44 French
ICUs, 90% of patients used opioids and sedatives on the first day
of hospitalization, a much higher prevalence than that found in
our study (15).

Both the CPOT and the professionals’ evaluations showed
a low average level of pain. Despite this, only a weakly positive
correlation was found between subjective pain assessments and
CPOT, highlighting that, even with minimal pain, members
of a multidisciplinary team performed poorly in individual
pain assessments. Surprisingly, although nurses had much more
contact with patients at the bedside, this did not translate into
better agreement with CPOT in pain assessments. These findings
contrast with the original CPOT study that found a positive,
moderate correlation between self-report of pain intensity and
CPOT scores, while patients underwent an experimental pain
procedure, suggesting that the higher the level of pain, the
higher the CPOT score. Furthermore, a validation study of
CPOT demonstrated high sensitivity (86.1%) of the CPOT
scale in pain detection. The poor correlation and agreement
between CPOT pain assessments and the multidisciplinary team
found in our study suggest that subjective pain assessment
performed by health professionals is inadequate to identify
the existence of pain in ICU patients, especially in those
unable to report their pain. The results of our study reinforce
recommendations that a validated behavioral scale should
be used as an alternative to detect pain and evaluate its
intensity (16-18).
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TABLE 3 Correlation between CPOT pain evaluation and procedures
at each day.

Correlation Dayl Day2 Day3 Day4 Day5

coeflicient

CPOT vs.

Physician 0.34* 0.32 0.14 0.34 0.36
Nurse 0.34 0.3 0.32 0.16 0.42
Respiratory 0.27 0.28 0.38 0.35 0.28
therapist

Correlations were assessed using the Spearman rank tests. *p < 0.001. CPOT, Critical care
pain observation tool.

Our study found that
physiotherapists pain assessments demonstrated slightly

physicians, nurses, and
positive agreement on days 1 and 2. In addition, subjective pain
assessments by health professionals were in most agreement
when no pain was noted, whereas pain assessments >0
demonstrated wide variability for the same patient at the
same time. The lack of at least a moderate agreement in
subjective pain evaluation by physicians, nurses, and respiratory
therapists suggests the absence of a common standard in the
assessment of pain performed by these professionals. Therefore,
the establishment of a systematic pain assessment protocol
throughout the stay in the ICU may have a beneficial effect,
reducing the consequences of inadequate pain management.
Our study has several limitations including a small sample
in a single center and the non-individualization of pain
assessments by professionals. This is balanced with the ability
to evaluate multiple members of a multidisciplinary team
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i o I

o

Analgesic Day 4
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CPOT
Physicians
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Physiotherapists T

0.0 0.2 0.4 0.6 0.8 1.0
— kappa coefficient —

E

Analgesic
Day 5

Procedure cPOT
cPOT VS
Physicians |
Nurses I
Physiotherapists I

0.0 0.2 0.4 0.6 0.8 1.0
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FIGURE 2
Pain assessment profile by nurses, physicians and physiotherapists and results of CPOT score in ICU patients stratified by analgesics treatment
and medical procedures. The kappa coefficient of agreement between the CPOT score and pain assessment by nurses, physicians, and
physiotherapists on day 1 (A), day 2 (B), day 3 (C), day 4 (D), and day 5 (E). Statistically significant agreements are highlighted in orange. CPOT,
Critical care pain observation tool; VAS, Visual analog scale for pain.

during the study period in a more granular way with the limitations of subjective pain assessments when compared to
results that complement previous studies. A few patients CPOT, even in non-intubated and minimally sedated patient
in our study underwent mechanical ventilation combined populations. The gold standard for assessing the presence of
with rare use of sedatives, leading to limited comparisons unacceptable levels of pain is still self-reported pain by the
between subjective assessments and CPOT in sedated and patient. The CPOT was developed from retrospective chart
intubated critically ill patients. While this patient population reviews and physiological parameters were excluded in the initial
differs from prior studies, it nonetheless demonstrated similar assessment. In addition, the application of the tool in specific
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situations, such as patients with delirium, requires further
evidence (19).

Conclusion

This study identified no significant positive agreement
between CPOT and bedside pain assessments by physicians,
nurses and physiotherapists. The lack of agreement between
interprofessional assessments in the presence of pain highlights
the urgent need to properly address pain systematically in
critically ill patients.
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