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ABSTRACT 

Special equipment in Intensive Care Unit such as the installation of mechanical ventilation causes the patient to be 

unable to express the condition he feels, one of which is pain. This study aims to determine the suitability of pain 

assessment using Critical Pain Observation Tool (CPOT) and Non Verbal Pain Scale (NVPS) in Intensive Care Unit 

(ICU). This study used a descriptive analytic research method with a crosectional approach with 50 patient. The results 

of the measurement of pain at rest showed that the patients experienced: no pain as much as 17 (34%), 19 mild pain 

(38%), moderate pain 7 (14%), severe pain 6 (12%), and very severe pain 1 (2%). Patients experiencing pain were 

measured using NVPS at positioning and resting. The results of the measurement of pain during positioning showed 

that the patient experienced: no pain as much as 9 (18%), moderate pain 35 (70%), and severe pain 6 (12%). The results 

of the measurement of pain at rest showed that the patients experienced: no pain as much as 25 (50%), moderate pain 

22 (44%), and severe pain 3 (6%). CPOT and NVPS can be used to assess the pain experienced by critical patents with 

mechanical ventilator. These instruments have a good correlation level for measuring the pain scale at rest and 

positioning.  
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1. BACKGROUND 

Intensive Care Unit (ICU) is a unit that serves patients 

with serious to life-threatening illnesses who require 

special monitoring and assistance. Special equipment 

such as the installation of mechanical ventilation causes 

the patient to be unable to express the condition he feels, 

one of which is pain [1]. In contrast to the condition of 

adult patients in the Intensive Care Unit (ICU), patients 

have difficulty identifying and evaluating pain due to 

limited abilities due to mechanical ventilation and 

intubation [2]. 

According to the American Association of Cultural 

Care Nurses, as many as 30% of patients in a resting state 

experience pain and 50% during routine care in the ICU. 

As a result of altered levels of consciousness, sedation or 

sedation factors, or the installation of mechanical 

ventilation, many ICU adult patients are unable to 

independently report pain [3], [4]. The Behavioral Pain 

Scale (BPS) is the common tool used in the intensive care 

setting which can be used. But, the Critical Pain 

Observation Tool (CPOT) has not been used extensively 

in the hospital [5]. Thus, the efficacy of this tool needs to 

be examine. There are pain measuring instruments 

studied, such as BPS, CPOT and NPVS had the best 

scores in quality assessments [6], [7]. BPS and CPOT 

measuring instruments have many, namely measuring 

instruments with one dimension and have been tested in 

many areas of critical nursing setting. In BPS and CPOT 

all pain evaluation are based on signs of behaviour [8]. 

The focus of BPS and CPOT is on the changes resulting 

form increase in pain intensity in both parameters [9], 

[10]. In contrast to CPOT and BPS, NVPS uses body 

movements in a similar way to BPS and CPOT, but for 

facial expression the assessment depends on the duration 

of the expression that indicates pain during the 

measurement period [11]. BPS and CPOT assessments 

can measure differences in pain intensity at rest with 

positioning, can assess pain and improve pain 

management in patients with critical conditions [12], 

[13]. Intensive Care Unit in Muhammadiyah Hospital, 

itself for pain assessment in patients with critical 

conditions does not yet exist, so researchers are interested 

in examining the effectiveness of CPOT and NVPS pain 

assessments at the PKU Muhammadiyah Gombong ICU. 

This study aims to determine the suitability of pain 

assessment using CPOT and NVPS in the ICU. 

2. METHOD 

This study used a descriptive analytic research 

method with a crosectional approach. This study 

identified pain measurements using the CPOT and 
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NVPS assessments in mechanically ventilated ICU 

patients. The sampling technique used non-probability 

sampling through a consecutive sampling approach. 

The sample were determined based on the criteria for 

patient treated in the ICU and installed with 

mechanical ventilator in 5-7 days, age more than 18 

years, somnolent and stupor consciousness level and 

hemodynamically stable and not patients wid 

diagnosed brain stem death, totaling 50 patient. The 

data were analyzed using the correlation test and the 

suitable test with kappa to see suitability of the pain 

assessment measuring instrument used to assess the 

level of pain in patient on ventilator. 

3. RESULT 

Data on patients who experienced pain were 

measured using CPOT at the time of positioning and 

at rest. The results of the measurement of pain at rest 

showed that the patients experienced: no pain as much 

as 17 (34%), 19 mild pain (38%), moderate pain 7 

(14%), severe pain 6 (12%), and very severe pain 1 

(2%). Patients experiencing pain were measured using 

NVPS at positioning and resting. The results of the 

measurement of pain during positioning showed that 

the patient experienced: no pain as much as 9 (18%), 

moderate pain 35 (70%), and severe pain 6 (12%). The 

results of the measurement of pain at rest showed that 

the patients experienced: no pain as much as 25 (50%), 

moderate pain 22 (44%), and severe pain 3 (6%). 

The Spearman correlation value of 0.340 indicates 

that the direction of the correlation is positive with 

weak correlation strength. This indicates that the high 

and low NVPS measurement results in the resting 

condition have a weak correlation with the high and 

low NVPS measurement results in the positioning 

condition. The Spearman correlation value of 0.639 

indicates that the direction of the correlation is positive 

with strong correlation strength. Thus, this shows that 

the high and low CPOT measurement results in the 

resting condition have a strong correlation with the 

high and low CPOT measurement results in the 

positioning condition. 

4. DISCUSSION 

The results of the correlation test between resting 

NVPS and CPOT positioning obtained a correlation 

value of 0.319, this indicates that NVPS measurement 

results in the resting have a weak correlation with the 

high CPOT measurement results in the positioning 

condition. In the correlation test between NVPS 

Positioning and resting CPOT, the correlation value is 

0.564, indicating that the direction of the correlation is 

Table 2.   Correlation analysis of CPOT and NVPS pain measurement scales for positioning and rest 

condition using kappa 

Scale 
NVPS CPOT 

Rest Positioning Rest Positioning 

NVPS     

Rest 1,00 0,34 0,319 (p=0,016)  

Positioning  1,00 0,363 0,564 

CPOT     

Rest   1,00 0,639 (p=0,000) 

Positioning   0,567 1,00 

 

Table 1. Pain Assessment with CPOT and NVPS at the time of positioning and rest 

Scale Positioning Percentage Rest Percentage 

CPOT     

No Pain 7 14 17 34 

Mild 20 40 19 38 

Moderate 12 24 7 14 

Severe 7 14 6 12 

Very Severe 4 8 1 2 

NVPS     

No Pain 9 18 25 50 

Moderate 35 70 22 44 

Severe 6 12 3 6 
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positive with moderate correlation strength. Thus, this 

indicates that the high and low CPOT measurement 

results in the resting condition are moderately 

correlated with the high and low NVPS measurement 

results in the positioning condition. 

Based on the correlation test between the NVPS 

measuring instrument and the CPOT measuring 

instrument at rest, the p value was obtained = 0.016, 

which indicates that the correlation of the 

measurement results using the NVPS and CPOT 

measuring instruments was significant (p <0.05). The 

Spearman correlation value on NVPS-CPOT at resting 

conditions is 0.319 indicating that the direction of the 

correlation is positive with weak correlation strength. 

In the correlation test between the NVPS measuring 

instrument and the CPOT measuring instrument when 

positioning, the value of p = 0.000 was obtained, 

which indicates that the correlation of the 

measurement results using the NVPS and CPOT 

measuring instruments was significant (p <0.05). The 

Spearman correlation value on the NVPS-CPOT at the 

positioning condition is 0.564 indicating that the 

direction of the correlation is positive with moderate 

correlation strength. Thus, this indicates that the high 

and the low of the measurement results using the 

CPOT measuring instrument have a very moderate 

correlation with the high and low measurement results 

using the NVPS measuring instrument in the same 

conditions. 

The results of the suitability test (kappa test) for 

measuring pain scale assessment using CPOT and 

NVPS. The results for the CPOT measuring 

instrument with a p value of 0.009 (<0.05) were 

significant with a kappa value of 0.915 indicating a 

very good level of agreement. The results for the 

NVPS measuring instrument with a p value of 0.061 

(> 0.05) were insignificant with a kappa value of 0.381 

indicating a fairly good level of agreement. 

The results of this study indicate that the two pain 

measuring instruments, namely CPOT and NVPS, are 

compatible in assessing the level of pain in patients 

who are attached to a ventilator in the intensive room 

who are unable to report pain verbally. This can be 

shown from the results of the analysis of the CPOT 

measuring instrument at rest and which positioning is 

significant with a value (p = 0.009). These results 

explain that the CPOT gauge is able to measure the 

level of pain in patients on a ventilator who are unable 

to report pain during rest or positioning. In patients 

who are treated in the intensive care unit, pain is a 

common symptom that often appears during treatment 

(positioning) or at rest [14]. Need any indicators in 

assessing the non-verbal pain response are needed, so 

that behavior that leads to pain can be observed using 

CPOT. It is recommended to use the CPOT pain gauge 

because it can help nurses assess the patient's pain 

response non-verbally [15]. 

The results of the correlation analysis test using the 

Spearman on the NVPS measuring instrument at rest 

with positioning showed a low correlation level 

(0.340). This value indicates the high level of pain in 

a person at rest using NVPS. It will not necessarily 

indicate a higher level of pain during positioning. Pain 

is individual, which causes a different pain response. 

The results of the correlation analysis test on the 

CPOT measuring instrument at rest and positioning 

show that the correlation level is moderate (0.564). 

This shows that the high level of pain in a person when 

resting using CPOT will show more pain levels during 

positioning. Pain that is felt by patients who are put on 

a ventilator in the intensive room includes both 

invasive and non-invasive treatment, namely changes 

in position [16].  

Based on the analysis of the suitability test (kappa) 

for the CPOT and NVPS measuring instruments at rest 

and positioning, the values are different. The value for 

the CPOT gauge (Kappa = 0.915) leads to a very 

strong agreement. Judging from the two suitability 

values, it shows that the two measuring instruments 

can be used to non-verbally measure the pain level of 

a critical patient on a ventilator [17], [18]. Convey that 

from 3 measuring instruments for FLACC, NVPS and 

CPOT pain assessment, the highest agreement value is 

obtained on the CPOT pain measurement tool. The 

nurse finds it easy to judge because a clear description 

of each indicator allows assessing consistently and in 

a timely manner [19]. 

The CPOT gauge has 5 indicators (facial 

expression, body movement, ventilator alarm activity, 

speaking if the patient is extubated, and muscle 

tension) measurements equipped with each indicator 

describing the condition with a different score where 

there is a clearer description of each indicator [20]. 

Indicators of facial expression, muscle tension and 

ventilator alarm activity are important indicators in 

assessing pain response in patients on ventilator [21]. 

These criteria make it easier to assess patients in 

assessing the level of pain they feel. the CPOT 

measurement tool has significant results that can be 

used to measure the pain response of patients who are 

attached to a ventilator in the intensive room when 

resting and positioning. The facial expression 

indicator scores well in determining the pain scale 

[22].  

The value of the NVPS measuring instrument 

(Kappa = 0.381) leads to sufficient agreement. In 

NVPS testing the total correlation showed moderate 

correlation for most of the items. The physiological 

correlation between II and NVPS is quite low. The 

NVPS measuring instrument has 5 measurement 
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indicators which are explained in each score point to 

explain the conditions experienced [23]. Indicators for 

the assessment of patients with mechanical ventilation 

are not included, so that in assessing patients who are 

mechanically ventilated, we can only see the 

physiology and respiratory status of the patient. NVPS 

includes facial expressions, activity or movement, 

body position, physiology, and respiratory status. 

NVPS uses physiological indicators such as blood 

pressure, heart rate, and respiratory rate in addition to 

visual cues to indicate the patient's pain level [24], 

[25]. Physiological indicators can help to accurately 

assess pain in nonverbal patients but caregivers should 

be careful when evaluating them for pain assessment 

purposes. Other triggers such as agitation, anxiety, or 

even infection can cause changes in physiological 

processes. 

5. CONCLUSION 

CPOT and NVPS can be used to assess the pain 

experienced by critical patents with mechanical 

ventilator. These instruments have a good correlation 

level for measuring the pain scale at rest and 

positioning. However CPOT has a better agreement 

level than NVPS does. 
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