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Ab s t r ac t​
Introduction: Unnoticed and unrelieved pain is one of the main sources of psychological and physiological stress for intensive care unit (ICU) 
patients. The eight-item behavior pain assessment tool (BPAT) is a multicountry validated tool to assess pain in ICU patients. However, its 
feasibility and clinical utility for ICU patients in India need further research.
Aims and objectives: The Aims and objectives of the study were to assess pain using BPAT and its clinical utility in pain assessment and 
management in ICU patients.
Materials and methods: Following ethical approval, 400 consecutive adult patients admitted in the ICUs in a tertiary care teaching hospital 
were assessed for pain severity using BPAT at intake, baseline pain and procedural pain. Patients <18 years and in deep coma on the Glasgow 
coma scale were excluded from the study. The patients with BPAT score ≥4 were given opioid analgesic, and their pain was reassessed after 
2–3 hours. A feedback regarding feasibility and clinical utility was filled by the doctors.
Results: High interrater agreement for BPAT was observed with excellent kappa coefficients (>0.85) for each item. The BPAT significantly guided 
the pain management (p < 0.0001). More than 90% of doctors found BPAT easy to understand and use. In most of the cases (95.5%), doctors 
agreed that BPAT can improve the clinical management of ICU patients.
Conclusion: The BPAT is a reliable, brief, and an easy-to-use pain assessment tool, which clinicians can use for guiding pain assessment and 
management in the ICU setting on a routine basis.
Clinical significance: We recommend implementing BPAT in the clinical practice for better pain assessment and control in ICU patients.
Keywords: Assessment, Intensive care unit, Management, Pain, Scale, Utility.
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In t r o d u c t i o n​
Unrelieved pain has long been identified as one of the greatest 
concerns for patients admitted in the intensive care unit (ICU). 
Majority of patients (80%) experience different intensities of pain 
during their ICU stay.1

The pain during ICU stay could be attributed to constant 
background pain due to surgical and medical causes and 
intermittent or periprocedural pain.2 The main ICU procedures 
causing pain as evaluated in Europain study are turning, positioning, 
respiratory exercises, mobilization, intravenous and arterial line 
insertion, endotracheal (ET) suction, chest tube removal, and 
wound drain removal. Although the adverse effects of procedural 
pain (PP) have not received sufficient research attention, it has been 
demonstrated that PP, as a type of acute pain, can be a threat to 
tissue integrity, initiating a series of psychological, physiologic, and 
inflammatory stress responses.3

Owing to sedation, altered consciousness, and endotracheal 
intubation, many patients are unable to effectively communicate 
their pain through self-report. Unnoticed and unrelieved pain 
is one of the main sources of psychological and physiological 
stress for ICU patients. It can further result in harmful multisystem 
consequences and can therefore impair a patient’s recovery and 
discharge. Therefore, it is essential that clinicians should have valid 
and reliable pain assessment methods for ICU patients.

The eight-item Behavior Pain Assessment Tool (BPAT) is one 
of the latest scales to assess pain in critically ill patients with 
high reliability (r = 0.54, p < 0.001), discriminant, criterion, and 
convergent validity established across 28 countries, and sensitivity 

and specificity ranging from 61.8 to 75.1%.4 However, the feasibility 
and clinical utility of BPAT in assessing pain in different ICU patient 
groups including in India need further research. The clinical utility 
and feasibility are the important indicators for implementation of 
the scale in daily practice.5 A scale or instrument may be valid and 
psychometrically sound, and may be excellent for use for research 
purposes, but it may be complex, lengthy, time-consuming, difficult 
to interpret or score, intensive training-dependent, or with such 
other characteristics that make it unsuitable for clinical application 
on a routine basis. Further, in order to make a clinical tool useful for 
day-to-day use in a busy and resource-intensive setting like ICU, it 
must be perceived to be useful for guiding clinical management of 
patients and for directing outcome. These are the characteristics 
that are clubbed under the constructs “feasibility” and “clinical 
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utility,” which are considered to be essential characteristics of a 
scale before it can have practical clinical application.6 Many pain 
scales have undergone such feasibility and clinical utility studies.5,7,8 
In fact, the authors of the BPAT study themselves highlighted the 
need to further study the “feasibility for use in practice and the 
effect of its clinical implementation on patient pain and intensive 
care unit outcomes.”4 This is particularly relevant for developing 
countries.9 This was the rationale for this study.

The aim of the study was to assess pain using BPAT and its 
clinical utility in pain assessment and management in ICU patients. 
The primary objective of the study was to assess clinical utility of 
BPAT in assessing baseline pain (BP) and PP and its management in 
ICU patients. The secondary objectives of the study were to assess 
clinical utility and feasibility of BPAT using a feedback questionnaire, 
studying interrater reliability, and perceived usefulness of BPAT in 
guiding postprocedural pain management.

Mat e r ia  l s a n d Me t h o d s​
A prospective survey with repeated measures design was conducted 
between June 2019 and February 2020 in a tertiary teaching hospital 
in Chandigarh. After taking approval from the institutional ethical 
committee (ECR/658llnst/PB12014/RR-2017, dated May 15, 2018) and 
registration with Clinical Trials Registry—India [CTRI/2019/06/019691], 
400 consecutive adult patients admitted in the ICUs were recruited 
in the study. The study design was an exploratory survey; hence, the 
inclusion criteria were kept broad by design to assess all the patients 
in the ICU irrespective of their diagnosis, treatment, or ability to 
verbalize. The patients with age less than 18 years and deep coma 
on the Glasgow Coma Scale (GCS) (score ≤3 or less for nonintubated 
and nonventilated patients, and 1 each on eye movement and motor 
responses criteria for patients on ventilator or tracheal intubation)10 
were excluded from the study. The study was ethically conducted 
in accordance with Declaration of Helsinki.

After obtaining a written informed consent either from the 
patient or kin, the patients were enrolled for the purpose of the 
survey. Demographic data of all the patients were noted. On 
admission to the ICU, sedation using either infusion morphine at 
the rate of 0.01–0.02 μg/kg/hour or infusion fentanyl at the rate of 
0.5–1 μg/kg/hour and infusion midazolam at the rate of 0.03–0.05 
mg/kg was started as per the institutional ICU protocol. Then, the 
patients were assessed for the pain severity using BPAT at intake 
(within 2–3 hours of admission). The pain assessment at intake 
(within 2–3 hours of admission) using BPAT was done separately by 
two senior resident doctors (one after the other, at the same time) 
on all the patients to study interrater reliability of BPAT. No training 
was given to them about BPAT prior to enrolment. The doctors were 
asked to note the ratings separately and not share with others.

The BPAT was repeatedly administered every day at a fixed 
time of the day (around 9 AM) to measure the BP of the patients. 
As per the suggested clinical guidelines by the authors of BPAT,4 the 
patients with BPAT score 4 or more were given appropriate opioid 
analgesic bolus unless clinically contraindicated. The pain of the 
patients was reassessed at 30-minute intervals up to 2–3 hours 
after the opioid administration using BPAT, to see lasting effect of 
the opioids guided by BPAT scoring.

Procedural pain was assessed using BPAT immediately prior 
and after the noninvasive and invasive painful ICU procedures 
in the patients. The procedures included turning, positioning, 
mobilization, intravenous and arterial line insertion, ET suction, 
chest tube removal, wound drain removal, respiratory exercises, 
and others.3 If the patients had BPAT score 4 or more, they were 

given appropriate opioid analgesic bolus and were reassessed 
after 15 minutes.

The structured observations regarding all conditions that might 
cause pain (original clinical diagnosis, complications, any addiction or 
withdrawal, and all procedures likely to cause pain) were recorded. 
The duration of ICU stay, pain intensity at time of discharge from 
ICU,11 and clinical outcome including morbidity and mortality were 
also recorded. A feedback of 10 questions was obtained from the 
doctors (four resident doctors) working in the ICU regarding their 
perceived clinical utility and feasibility of the BPAT in pain assessment 
and management of the patients in the clinical practice. The feasibility 
questionnaire included “ease of understanding the BPAT items”(1), 
“ease of applying BPAT on the patients,”(2) and “time spent on 
rating on BPAT.”(3) The first two questions were rated on a five-point 
scale—“very easy, easy, medium, difficult, and very difficult.” The 
time spent was rated on a three-point scale—“short, medium, and 
lengthy”. The utility of applying BPAT (4) was rated on a five-point 
scale in various situations including patients with tracheostomy, on 
ventilator, paralyzed, delirious patients, and PP. The five-point scale 
included excellent, good, neutral, poor, and useless. Similarly, the 
clinical application of BPAT in directing analgesic therapy (5) was also 
rated on a similar five-point scale. The questionnaire also included 
specific feature of BPAT, which was most liked (6) and disliked (7). 
“Can BPAT improve the clinical management of ICU patients” (8) 
and “should BPAT be used routinely in the ICU for day-to-day patient 
assessment and management in the ICU” (9) were answered on a 
two-point scale—“yes” or “no.” The last question was regarding any 
other comments about BPAT. (10)

The BPAT is a recent and multicountry validated instrument for 
assessing pain in the ICU. It was developed by Gélinas et al. in 2017. 
The scale was tested in 192 ICUs from 28 countries in 5 continents, 
with detailed psychometric properties and research validation. It 
has eight items assessing behavioral aspects of pain. It includes four 
facial expressions, two bodily responses, and two verbal responses. 
Facial responses include neutral expression, grimace, wince, and 
closed eyes accompanied by a picture. Bodily responses include 
muscle rigidity and clenched fists. Muscle rigidity is checked in 
both the upper and lower extremities. Moaning and verbal pain 
complaints are included in verbal responses. Each item has a 
dichotomous “present-absent” response. The “present” response 
of each item is marked as 1 and the total score ranges from 0 to 8. 
It has been suggested that a score of >3.5 (i.e., 4 or more) indicates 
severe pain that should be treated with opioid analgesics.4 Pain 
intensity at the time of discharge was noted on numerical rating 
scale ranging from 0 to 10.11

Based on a conservative estimate and our own clinical 
experience of working in the ICU, at least 50% of the patients 
admitted in the ICU experience pain severe enough to clinically 
warrant opioid analgesic administration during some point of 
their stay in the ICU. With a precision of 5% and confidence interval 
of 95%, the required sample size was 385 (calculated using the 
software sampsize) (available at http://sampsize.sourceforge.net/
iface/index.html#prev). Thus, the sample size was set at 400 as a 
slightly overinclusive round figure.

The primary outcome of the study was to assess clinical utility 
of BPAT in assessing BP and PP. The secondary outcomes included 
feasibility and clinical utility of BPAT using feedback questionnaire, 
interrater reliability of BPAT, and duration of ICU stay.

The findings on the outcome measures were subjected to 
suitable parametric and nonparametric statistical analysis using 
IBM Statistical Package for the Social Sciences (SPSS) Statistics for 
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Windows, Version 25 (IBM Corp., Armonk, NY, USA).12 Interrater 
reliability was studied by using BPAT for pain assessment by two 
senior resident doctors separately (one after the other, at the same 
time) on all patients, and the agreement between the two sets 
of scores using kappa coefficient was calculated. Nonparametric 
equivalent of repeated-measure ANOVA (Friedman’s ANOVA) before 
and after opioid administration as dictated by BPAT for BP and PP 
was used to ascertain the clinical utility of the BPAT to guide pain 
management. p < 0.05 was considered statistically significant.

Re s u lts​
The mean age of the patients was 43.5 ± 17.59 years. Majority of 
the patients (233/400; 58.25%) were male. Patients with various 
morbidities admitted in ICU were enrolled in the study (Fig. 1).

The median pain score at intake was 2 (IQR 2). Median BP score 
and median BP score after opioid treatment were 2 (IQR 2) and 
2 (IQR1), respectively (p value < 0.0001). Median preprocedural, 
procedural, and after treatment pain scores were 2 (IQR 1), 3 (IQR 
2), and 2 (IQR 0), respectively (p value < 0.0001) (Fig. 2).

In our study, we prospectively evaluated the clinical utility of 
BPAT in assessment and management of both BP and PP in different 
subgroups of ICU patients in our current accepted institutional 
protocol (p value < 0.0001) (Figs 3 and 4). Neutral expression (50.6%) 
and closed eyes (46.8%) followed by grimace (37%) and wince 
(34.7%) were the most frequent behaviors observed at intake and 
while assessing BP.  Majority of clinicians found BPAT as a quick tool 
(59.25%), which was easy to understand (93.3%) and apply without 
any training (91.8%) prior to enrolment (Table 1). The BPAT had 

Table 1: Feedback regarding feasibility of applying BPAT in ICU

Feasibility
Feedback responses

Very easy Easy Medium Difficult Very difficult
Understanding the 
BPAT items

33% (132/400) 60.3% (241/400) 5.8% (23/400) 0.5% (2/400) 0.5% (2/400)

Applying BPAT on 
patients

36.3% (145/400) 55.5% (222/400) 7.8% (31/400) 0.5% (2/400) 0% (0/400)

Time spent on rating 
on BPAT

Short 59.25% 
(237/400)

Medium 38.5% 
(154/400)

Long 2.25% (9/400) – –

Fig. 3: Utility of BPAT in different situations Fig. 4: Clinical application of BPAT in directing analgesic therapy

Fig. 1: Specialty-related causes for admission in ICU Fig. 2: Pain severity using BPAT at intake (2–3 hours after admission), BP 
(at 9 AM), and PP during ICU procedures



Clinical Utility of BPAT in ICU

Indian Journal of Critical Care Medicine, Volume 24 Issue 8 (August 2020)698

highest perceived utility (marked as “excellent” or “good” responses) 
in tracheostomized patients, those on ventilator, and for PP, whereas 
utility was felt to be limited for paralyzed and delirious patients 
(Fig. 3). It also had a high proportion of good-to-excellent clinical 
application in directing the analgesic therapy (pharmacological 
interventions) (Fig. 4).

High interrater agreement for BPAT was observed for both 
the full scale and for each item individually, with excellent kappa 
coefficients (0.90 and >0.85, respectively) (Table 2).

Figures 3 and 4 and Tables 1 and 2 illustrate the feedback 
responses of the doctors regarding feasibility and clinical utility of 
BPAT. In most of the cases (feedback on 382 out of 400 patients; 95.5%), 
doctors agreed that BPAT can increase the clinical management of ICU 
patients. Similarly, in most of the cases (372/400; 93%), doctors felt 
that BPAT should be routinely used in the ICU for day-to-day patient 
assessment and management in the ICU.

Mean duration of ICU was 6.92 ± 6.91 days. The condition 
improved in 68.3% of the patients (273/400). Out of 400 patients, 

Table 2: BPAT with interrater reliability for each item (kappa coefficient) (95% confidence interval)

Behavior Definition P/A Frequency

Interrater reliability 
(kappa coefficient) 
(95% confidence 
limit) Liked response 

Disliked 
response

Neutral expres-
sion 

Muscles relaxed 50.6% 0.99 (0.977–1.00) 18.3% 73/400 19.8% 79/400

Grimace A sharp contortion 
of the face
Au 4: Brow lowering
Au 7: Lid tightening
Au 6: Cheek raising
Au 20: Mouth 
stretching
Au 43: Eye closing 

37% 0.995 (0.985–1.00) 67.0% 268/400 4.8% 19/400

Wince To shrink away from 
the start
Au 7: Lid tightening
Au 6: Cheek raising

34.7% 0.961 (0.932–
0.990)

2.0% 8/400 1.5% 6/400

Eyes closed Lids are shut 46.8% 0.890 (0.855–
0.941)

4.0% 16/400 59% 236/400

Moaning Low soft indistin-
guishable sounds 

12.7% 1.00 4.3% 17/400 2.5% 10/400

Verbal com-
plaints 

Words used to 
describe pain 

13.2% 1.00 2.3% 9/400 7% 28/400

Muscle rigidity Stiff tensed muscles 
of extremities

16.2% 0.943 (0.893–
0.988)

2.3% 9/400 4.8% 19/400

Clenched fists Act of forming a fist 11.6% 0.951(0.904–
0.998)

00 0/400 0.8% 3/400

Au, action unit; P/A, present/absent
Behavioral pain assessment tool (BPAT) (Copyright 2017: International Association for the Study of Pain) taken from Gelinas et al.4
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23.3% (93/400) died. The median NRS score of the patients was 2 
(IQR 1). Majority of the patients (287/307; 93.4%) had NRS score less 
than 2 on discharge from ICU.

Di s c u s s i o n​
In this prospective study on 400 consecutive adult patients 
admitted in the ICUs in a tertiary care teaching hospital who 
were assessed for pain severity using BPAT at intake, BP and PP, 
high interrater agreement for BPAT was observed. The BPAT was 
perceived to be useful in guiding pain management. More than 
90% of doctors found BPAT easy to understand and use. In most 
of the cases, doctors agreed that BPAT can improve the clinical 
management of ICU patients.

The most commonly used methods to assess pain in ICU 
patients are using objective measures like behavioral scales, despite 
new trends like pupillometry, skin conductance, and BIS index.13 
It has been seen that the PP can be successfully measured using 
behavioral indicators in an Indian ICU.14 Studies have shown that 
behaviors such as grimace and wince were related to pain.4,15,16 The 
behavioral pain scale (BPS) and critical care pain observation tool 
(CPOT) are the commonly used tools for assessing pain in ICU.13,14,17–

21 However, the strength of existing research on nonpharmacologic 
approaches for PP is limited.22

Our results are in congruence with that of Gelinas et al.4 They 
too observed neutral expression most commonly at rest. They 
found high concordance, i.e., 89 and 82% before and during the 
procedure, respectively, between the two clinicians with good 
interrater reliability (0.43–0.60) for each item of BPAT. The least 
kappa coefficient was observed for behavior “muscle rigidity” as 
it was tested visually.4 However, in our study, the muscle rigidity 
was tested by moving the muscles of both upper and lower 
extremities. Rigidity observed in any extremity was marked as 
 present.

The BPS and CPOT, unlike BPAT, consist of a confounding factor, 
i.e., compliance with mechanical ventilation, and complex training is 
required prior to use.13,18 In BPS, muscle rigidity is assessed visually 
whereas in CPOT it is tested while moving patients’ arm.4,16,23,24 The 
CPOT and BPS also need further evaluation in delirious patients, 
patients with traumatic brain injury and painful ICU procedures 
(except positioning and tracheal suctioning), respectively.13,17,18,25 
CPOT- Neuro has been derived from original CPOT for assessing 
pain in critically ill brain-injured patients.8 In some studies, validity 
and reliability of BPS were variable.13,18

The limitations of the BPAT were “closed eyes” behavior and its 
poor utility in ventilated paralyzed patients. The behavior “closed 
eyes” and “closing eyes” might have been interchanged resulting 
in lower kappa coefficient. They could also be associated with both 
analgesia and pain. The verbal and bodily responses could not 
be assessed in ventilated, paralyzed patients. Hence, BPAT could 
further be modified to facilitate the pain assessment in paralyzed 
intubated patients.

In our study, we assessed and managed BP using BPAT as 
preprocedural pain assessment and management could act 
as a preemptive analgesic intervention.3 In contrast, another 
study demonstrated that preprocedural pain assessments were 
performed only in 20% of 44 participating sites. Around 25 and 31% 
of 44 participating sites were not using any protocol for assessing 
analgesia and sedation, respectively.26

A link between systematic pain assessment and outcome 
in critical illness has been shown.27 Similarly, in another study 

including 34 ICUs in France and Belgium, it was seen that 14% 
patients reported current pain even after 3–16 months’ post-ICU 
stay with greater traumatic stress.28 In our study, majority of patients 
had better outcome with lower pain scores. However, the patients 
were not followed to study the post-ICU pain recall.

To best of our knowledge, this is the only study that has 
evaluated the clinical utility of BPAT in assessing BP and PP and its 
management in a tertiary Indian ICU setting.

A limitation of the study was that pain assessment using BPAT 
could not be attributed to the outcome and length of the stay as 
different patients included in the study had different etiology. 
Moreover, we did not power our study to detect survival benefit 
or mortality. We did not correlate the BPAT score with the sedation 
level of the patients and did not use any other pain scale. However, 
GCS was noted in all the patients and patients with GCS ≤ 3 who 
could be unresponsive to pain were excluded from the study. 
Moreover, it has been demonstrated that grimace, wince, moaning, 
verbal complaints, and clenched fists have no interaction between 
time and sedation level.4

Owing to opioid crisis and opioid withdrawal syndrome, further 
research is needed to study the impact of implementation of BPAT 
to guide pain assessment and management in either adjusting 
the opioid daily dosages or efficacy of an opioid-sparing ICU 
protocol.29,30

Co n c lu s i o n​
To conclude, our study suggests high clinical applicability of BPAT 
in assessing both BP and PP and its management in a tertiary ICU 
setting.

Cl i n i c a l Si g n i f i c a n c e​
We recommend implementing BPAT in clinical practice for better 
pain control in ICU patients.
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