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	ABSTRACT
Background: Pain assessment is a major clinical challenge in intensive care units. We aimed to evaluate and compare the CPOT and BPS scales for pain monitoring in ventilator-dependent trauma patients.
Methods: In this observational study, ICU trauma patients were assessed using three instruments: WBF, BPS, and CPOT. Pain scores were recorded at pre-procedure, intra-procedure, and post-procedure time points. Statistical analysis was performed using SPSS v.16.
Results: The results showed the M (SD) status of the overall score of the CPOT tool was 3.79 (2.41) in Assessment 1, 5.08 (1.76) in Assessment 2, and 3.92 (1.29) in Assessment 3. Also, the M(SD) status of the overall score of the BPS instrument was 8.55 (1.72) in Assessment 1, 9.71 (1.72) in Assessment 2, and 9.4 (1.24) in Assessment 3. Regarding the WBF tool, it was also shown that the M (SD) status of the overall score in Assessment 1 was 4.83 (1.97), in Assessment 2 it was 6.61 (2.32), and in Assessment 3 it was 5.46 (2.21). Also, the result showed there was a significant relationship between the CPOT & WBF tools in all 3 stages of pain assessment (p=0.000). While there was a significant correlation between BPS and WBF tools in the 1st and 2nd stages of pain measurement (p = 0.000), no significant relationship was observed in the third stage (p = 0.71). Also, regarding the correlation between CPOT & BPS tools, it was shown that there was a correlation in the first and second stages, but there was no correlation in the third stage of pain initiation (p=0.71).
Conclusion: Both the tools used, including CPOT and BPS, are considered effective and practical for these patients, but the CPOT tool has a better performance than the BPS tool.
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Introduction
P
ain is an unpleasant experience that leads to serious injuries to the patient. For this reason, pain is the fifth vital symptom of the disease, which is considered one of the most important medical and nursing diagnoses [1-3]. Pain in any part of the body may occur, and its location may change in any part of the body. Pain may be defined according to various conditions, such as pain location, pain intensity, causes of pain, and the type of disease affecting pain or the patient's hospitalization [4-6]. The intensive care unit (ICU) is one of the hospital departments where patients who need special conditions to provide care are admitted to this department. In fact, in the ICU department, there is special equipment and experienced personnel to provide care for sick patients who need immediate and focused care. In order to provide proper care in the ICU department, measures such as intubating the patient, suctioning the patient's secretions, inserting a tracheal tube, and performing mechanical ventilation should be performed according to the patients' conditions and according to the doctor's order. Due to the fact that these procedures are painful, for this reason patients hospitalized in the ICU department experience more pain compared to other departments [7-9]. Patients hospitalized in the ICU are not able to communicate verbally or even by pointing or writing due to receiving sedatives, changes in the level of consciousness, and having a tracheal tube. For this reason, ICU doctors and nurses face challenges in providing clinical care to these patients. Furthermore, in patients connected to a mechanical ventilation device, pain can cause many unwanted side effects, such as performing unwanted movements in the patient and extubation of the tracheal tube by the patient [10-11]. Pain relief in the ICU can be done by reducing invasive procedures and using pharmacological and non-pharmacological treatments. But medical personnel are forced to perform invasive and painful procedures in order to improve the health of patients hospitalized in the ICU [12-13]. In fact, medical personnel, while performing diagnostic and therapeutic procedures, including suctioning the patient's secretions, placing venous-arterial access for the patient (including inserting an IV line, CV line, or Shaldon catheter), changing the patient's position, and dressing the patient, cause or intensify pain in patients. Therefore, for this reason, the correct assessment of the pain status of these patients is a priority [14-16]. One of these challenges for patients hospitalized in the ICU department is to investigate how to evaluate patients' pain [17-19]. In order to assess pain, medical personnel, including nurses, who play an important role in assessing patients' pain, must have the necessary knowledge. In fact, in terms of human resources, nurses are the largest part of the hospital's medical staff, who play an important role in providing direct and indirect care for patients [19-20]. This study was conducted with the aim of comparing CPOT and BPS tools in pain monitoring of ventilator-dependent trauma patients.
Methods
Study Design and Population
Patients admitted to the ICU were recruited into this observational study upon receiving institutional ethical approval (IR.MEDILAM.REC.1401.053). 
Inclusion and Exclusion Criteria
All nurses (with an expert degree and above) working in the special care department who were present to provide services to patients diagnosed with spinal cord trauma were included in the study. If the nurses participating in the study did not participate in the given training and continued the study for any reason, including maternity leave or transfer to other departments or hospitals, they were excluded from the study. In relation to patients, the inclusion criteria included the ability of hospitalized patients to respond to painful stimuli, having a level of consciousness according to the GCS criterion between 5 and 13, and the patient being dependent on a ventilator. Also, patients who frequently used narcotic drugs due to chronic diseases or drug addiction; quadriplegia patients; patients suffering from delirium; patient deaths during the study; and any factor affecting the non-examination of pain from the study (damage to the patient's face, etc.) were removed.
Data Gathering
Pain intensity was measured using three instruments: the Wong-Baker FACES (WBF) scale, BPS, and CPOT.
WBF Scale
This visual scale shows the amount between 0 and 10 [21].
CPOT Scale
This tool had 4 areas: facial expression, body movement, muscle tensions, and ventilator compliance. The score of each was between 0 and 2, and the overall score was between 0 and 8 [22-24].
BPS Scale
The score obtained for each part of the instrument is scored between score 1, which means no answer, and score 4, which means a complete answer, and the overall score is scored from score 3, which means no pain, to score 12, which means maximum pain [25-28].


Methods of Research
Pain scores were evaluated at baseline (pre-procedure), during the painful intervention, and post-procedure.
The instrument was completed by an observational method in all the nurses' work shifts (holiday and non-holiday days and morning, evening, and night shifts) by an anesthesiologist and pain specialist as well as a neurosurgeon who were present in ICU. First, the performance of nurses in the field of examining patients' pain was investigated and evaluated using the studied tool. Also, there was a gap of at least 15 minutes between the steps before and after the measurement, and vital signs were measured and recorded in all the steps of measuring the blood pressure and pulse of the patients. 
It should be noted that before conducting the observations, the personnel were trained on how to use the tool. Also, in this research, like the study of Rouhalamini et al. [29], the painful procedure of tracheal tube suction and the painless procedure of eye washing with gauze soaked in normal saline were considered. Before observing the performance of the nurses during the mentioned procedures, it was explained to the nurses that their performance would be reported in general and all their information would remain confidential. It was also emphasized that the name of the ward, the name of the nurse, and the name of the patient are completely confidential, and the confidentiality of the information will be fully observed in the reports.
Data Analysis
Data analysis was conducted using SPSS v.16. Descriptive statistics (mean ± SD) summarized pain scores across the three assessment time points, while linear regression was employed to evaluate correlations among CPOT, BPS, and WBF scores.
Results
The M (Sd) GCS scale score of the patients was equal to 9 (1.74). The results showed that the M (SD) status of the overall score of the CPOT tool was 3.79 (2.41) in Assessment 1, 5.08 (1.76) in Assessment 2, and 3.92 (1.29) in Assessment 3.
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Also, the M (SD) status of the overall score of the BPS instrument was 8.55 (1.72) in Assessment 1, 9.71 (1.72) in Assessment 2, and 9.4 (1.24) in Assessment 3. Regarding the WBF tool, it was also shown that the M (SD) status of the overall score in Assessment 1 was 4.83 (1.97), in Assessment 2 it was 6.61 (2.32), and in Assessment 3 it was 5.46 (2.21) (Table 1). The result (Table 2) showed that there was a significant relationship between the CPOT & WBF tools in all 3 stages of pain assessment (p=0.000). 
Table 1- Pain Intensity Evaluated by CPOT at Different Stages of Endotracheal Suctioning
	Assessment 3 
	Assessment 2 
	Assessment 1 
	Variable

	0.92 (0.45)
	1.32 (0.56)
	1.02 (0.74)
	Facial expression
	CPOT

	1.08 (0.56)
	1.30 (0.61)
	0.97 (0.73)
	Body movement
	

	0.97 (0.67)
	1.23 (0.63)
	0.90 (73)
	Muscle tensions
	

	0.94 (0.59)
	1.21 (0.58)
	0.87 (0.66)
	Ventilator compliance
	

	3.92 (1.29)
	5.08 (1.76)
	3.79 (2.41)
	Mean total
	

	2.77 (0.78)
	3.32 (0.82)
	2.63 (0.93)
	Facial expression
	BPS

	3.35 (0.73)
	3.29 (0.86)
	2.98 (0.63)
	Movement of the upper limbs
	

	3.27 (0.74)
	3.09 (1.01)
	2.93 (0.75)
	Comfort with the mechanical ventilation
	

	9.4 (1.24)
	9.71 (1.72)
	8.55 (1.72)
	Mean total
	

	5.46 (2.21)
	6.61 (2.32)
	4.83 (1.97)
	WBF Scale


Table 2- Comparison of the state of correlation of the tools used.
	Variable
	R
	R square
	Adjusted R-Square
	Mean Square
	F
	P value

	CPOT & WBF
	Assessment 1 
	0.86
	0.749
	0.747
	607.144
	411.019
	0.000

	
	Assessment 2 
	0.73
	0.53
	0.52
	231.57
	157.11
	0.000
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	Assessment 3 
	0.33
	0.109
	0.103
	25.45
	16.9
	0.000

	BPS & WBF
	Assessment 1 
	0.58
	0.339
	0.334
	183.51
	70.79
	0.000

	
	Assessment 2 
	0.52
	0.274
	0.268
	206.059
	51.97
	0.000

	
	Assessment 3 
	0.032
	0.001
	-0.006
	0.668
	0.316
	0.61

	CPOT & BPS
	Assessment 1 
	0.68
	0.467
	0.463
	378.578
	120.82
	0.000

	
	Assessment 2 
	0.36
	0.133
	0.127
	57.80
	21.15
	0.000

	
	Assessment 3 
	0.03
	0.001
	-0.006
	0.22
	0.13
	0.7



While there was a significant correlation between BPS & WBF tools in the 1st and 2nd stages of pain measurement (p=0.000), no significant relationship was observed in the third stage of pain measurement (p=0.71).
Also, regarding the correlation between CPOT & BPS tools, it was shown that there was a correlation in the first and second stages, but there was no correlation in the third stage of pain initiation (p=0.71).
Result in table 3 showed, a significant correlation was observed between the patients' GCS score and the reported pain status in all the examined instruments and also in all stages of pain measurement (except the third stage of examination in the BPS instrument) (P=0.000).
Discussion
In this study, where the pain score status of trauma patients was evaluated using different tools, it was shown that there were differences in the scores obtained by each of the tools reviewed. In fact, in studies that have compared the pain status of patients using different tools, it has been shown that the pain scores obtained in different tools are reported differently and are in line with the results of this study [30-32].
Our results demonstrated a significant difference between the scores obtained from the CPOT and BPS tools, suggesting that CPOT may be a more appropriate instrument for assessing pain in trauma patients. Consistently, Komlakh et al. [30], comparing CPOT and NVPS among brain trauma patients, pain scores differed notably between the two tools, with findings supporting CPOT as the more reliable instrument for pain evaluation [30]. In the study of Gomarverdi et al., which compared the CPOT and BPS tools on the pain status of ICU-admitted patients, the pain intensity of the patients was reported to be different in both tools. Also, according to the findings, both CPOT and BPS tools were suitable for measuring patients' pain [31]. Also, in the study of Kiavar et al., a comparison of the CPOT tool with the facial expression (FE) tool was made in cardiac surgery patients admitted to the ICU. the sensitivity of the CPOT tool was reported to be higher compared to the FE tool, which indicates that this tool is more effective in identifying the pain score of these patients [32].
Our findings revealed no significant association between CPOT scores and physiological parameters, which is consistent with the observations reported by Khanna et al. [33]. In contrast, Kiavar et al. demonstrated that while diastolic blood pressure and heart rate were not correlated with pain scores, systolic blood pressure increased significantly with higher pain levels [32]. This discrepancy may be primarily attributed to differences in the target populations; our study focused on critically ill trauma patients, whereas Kiavar et al. evaluated cardiac patients—a distinction that likely influenced autonomic and hemodynamic responses.
Overall, both CPOT and BPS demonstrated acceptable feasibility and validity for pain detection in critically ill trauma patients. In line with this, Khanna et al. evaluated CPOT across three phases (baseline, endotracheal suctioning, and 20 minutes post-procedure) and confirmed its robust psychometric properties [33]. Furthermore, Modanloo et al. (enrolling 240 patients and 60 nurses) reported that CPOT implementation not only led to increased analgesic administration and patient opioid consumption, but also substantially enhanced nursing practices in intensive care units [34]. Similarly, the utility of the BPS tool observed in our investigation aligns with findings by Sedighi et al., who showed that utilizing BPS enhanced nurses’ competency in pain recognition and facilitated the application of both pharmacological and non-pharmacological interventions for pain relief in ICU settings [28].  

Table 3- Correlation between GCS and the score of the reviewed instruments.
	Variable
	R
	R square
	Adjusted R-Square
	Mean Square
	F
	P value

	CPOT
	Assessment 1 
	0.89
	0.773
	0.771
	328.57
	470.26
	0.000

	
	Assessment 2 
	0.732
	0.536
	0.533
	227.994
	159.71
	0.000

	
	Assessment 3 
	0.342
	0.118
	0.111
	50.06
	18.42
	0.000

	BPS
	Assessment 1 
	0.697
	0.485
	0.482
	206.306
	130.188
	0.000

	
	Assessment 2 
	0.595
	0.354
	0.350
	150.625
	75.76
	0.000

	
	Assessment 3 
	0.012
	0.000
	-0.007
	0.06
	0.02
	0.88

	WBF
	Assessment 1 
	0.85
	0.735
	0.733
	312.36
	382.71
	0.000

	
	Assessment 2 
	0.83
	0.703
	0.701
	298.79
	326.729
	0.000

	
	Assessment 3 
	0.80
	0.65
	0.64
	276.068
	255.817
	0.000



Also, in Aïssaoui et al.'s study on mechanically ventilated patients, it was shown that the BPS tool is a valid and appropriate tool for measuring patients' pain [27]. The results of the mentioned studies are in line with the results of this study.
Conclusion
Both the used tools, including CPOT and BPS, are considered as two effective and practical tools for these patients, but the CPOT tool has a better performance than the BPS tool.
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