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Introduction: Postoperative pain affects many patients undergoing surgery, 
and while the Numeric Rating Scale (NRS) is commonly used for pain 
assessment, it lacks objectivity. The qNOX index, an alternative based on EEG 
signals, may offer a more objective measure. This study aims to compare the 
effectiveness of the qNOX index and NRS in assessing postoperative pain in 
patients with general anesthesia.  

Methods: A cross-sectional analysis was conducted in the recovery room of 
patients undergoing general anesthesia. Pain was assessed at 15 and 60 
minutes post-surgery using both NRS and the qNOX index. A sample size of 38 
patients was determined using G*Power. Data were analyzed with paired t-
tests and the Wilcoxon test, with significance defined as p < 0.05. 

Results: The mean age of the sample was 43.03 ± 13.56 years, with 68.4% 
experiencing moderate pain. Both NRS and qNOX scores were lower at 60 
minutes compared to 15 minutes (NRS: 6.26 ± 1.54 vs. 4.79 ± 1.58, p < 0.001; 
qNOX: 87.08 ± 8.67 vs. 82.29 ± 11.23, p < 0.001). NRS showed greater 
sensitivity to changes in pain over time compared to qNOX (r -0.68 vs. -0.77). 

Conclusion: NRS proved more effective than the qNOX index in assessing 
postoperative pain. 
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INTRODUCTION 

Pain is an unpleasant sensory and emotional experience that can occur due to tissue damage or 

the potential for tissue damage. Pain often serves as a clinical manifestation of a pathological 

process and can trigger bodily responses that disrupt comfort, cause distress, or suffering.1 

Postoperative pain, classified as acute pain, is experienced by the majority of patients following 

surgery, with a global prevalence of around 80%. This pain can significantly impact a patient's 

quality of life, hinder recovery, and potentially evolve into chronic pain if not properly managed.2 

In Indonesia, studies indicate that many postoperative patients experience moderate to severe 

pain, with approximately 30–50% of these individuals suffering from persistent postoperative 

pain (PPP), primarily due to inadequate analgesic management.3 Accurate pain assessment is 

crucial for determining pain intensity and selecting effective treatment. Common methods for 

pain assessment include the Numeric Rating Scale (NRS) and the qNOX index.4 

While NRS is frequently used to measure pain, some studies suggest that it does not always 

accurately reflect pain intensity due to differing interpretations between healthcare providers 

and patients.4 On the other hand, the qNOX index, measured using the CONOX device based on 

EEG signals and advanced digital algorithms, is emerging as an alternative method for assessing 

postoperative pain.5 However, research comparing the effectiveness of NRS and the qNOX index 

remains limited. Therefore, this study aims to compare the effectiveness of pain assessment using 

the NRS and qNOX index in postoperative patients with general anesthesia at Haji Adam Malik 

Hospital, Medan.  

METHODS 

This study employed a cross-sectional observational design, where data were collected once from each 

sample at a specific point in time. The analysis was conducted on a homogeneous group of patients who 

met the inclusion criteria. Pain intensity was assessed using both the qNOX index and Numeric Rating 

Scale (NRS). Assessments were made 15 and 60 minutes after patients entered the recovery room, while 

they were fully conscious. The objective of this study was to compare the pain scores obtained using 

the qNOX index and NRS in postoperative patients at Haji Adam Malik General Hospital. 

The study was conducted in the recovery room at Haji Adam Malik General Hospital, Medan, following 

the approval of the ethical clearance and research permit from the hospital's ethics committee. The 

research was carried out between April and May 2024. The study population consisted of patients 
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scheduled for elective surgery under general anesthesia at RSUP HAM. The sample size was calculated 

using the G*Power application, with 36 samples for the dependent T-test (for normally distributed data) 

and 38 samples for the Wilcoxon test (for non-normally distributed data). The final sample size chosen 

was 38 patients, as it provided the higher number. The inclusion criteria were patients aged 18–60 years, 

with stable hemodynamics and ASA I-III status, undergoing elective surgery with general anesthesia. 

Exclusion criteria included patients with unstable hemodynamics, allergies to anesthesia drugs, chronic 

pain history, or other conditions that could impair communication. Data were analyzed using SPSS 

software, with hypothesis testing performed using paired T-tests and Wilcoxon tests. A p-value < 0.05 

was considered statistically significant. 

RESULTS 

This study analyzed data from 38 postoperative patients who met the inclusion criteria. The mean 

age of participants was 43.03 ± 13.56 years, with the majority being female (57.9%). The mean 

weight was 62.42 ± 11.68 kg, and the mean height was 160.24 ± 6.03 cm. Most patients had an 

ASA score of 3 (median: 3, range: 2–3), indicating mild to moderate systemic disease. The 

surgeries were primarily gastrointestinal (42.1%), followed by orthopedic (21.1%), gynecological 

(10.5%), oncology (10.5%), urology (7.9%), cardiothoracic (5.3%), and ENT (2.6%). The majority 

of surgeries lasted between 120 and 150 minutes (84.2%) (Table 1). 

Table 1. Characteristics of demographic data 

Variable n (%) 
Age (Mean ± SD)* (years) 43.03 ± 13.56 
Gender 

 

Male 16 (42.1) 
Female 22 (57.9) 
Height (cm) (Mean ± SD) 160.24 ± 6.03 
Weight (kg) (Mean ± SD) 62.42 ± 11.68 
ASA Score (Median (min – max)) 3 (2-3) 
Duration of Surgery 

 

< 120 minutes 6 (15.7) 
120-150 minutes 32 (84.2) 
Type of Surgery 

 

Gastrointestinal 16 (42.1) 
Urology 3 (7.9) 
Orthopaedic 8 (21.1) 
Gynaecology 4 (10.5) 
ENT (Ear, Nose, and Throat) 1 (2.6) 
Oncology 4 (10.5) 
Thoracic and Cardiovascular 2 (5.3) 
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Postoperative hemodynamic parameters showed significant improvements over time. The 

median heart rate decreased from 88.5 beats per minute (range: 65–98) at 15 minutes to 77.45 ± 

8.67 beats per minute at 60 minutes. Systolic and diastolic blood pressures also declined slightly, 

reflecting stabilization. Oxygen saturation remained consistently high at 99% throughout the 

observation period, indicating adequate oxygenation (Table 2). 

Table 2. Haemodynamic Parameters 

Variable n (%)  

Heart Rate   

15 minutes (Median (min – max)) 88.5 (65 – 98)  

60 minutes (Mean ± SD) 77.45 ± 8.67  

Respiratory Rate   

15 minutes (Median (min – max)) 18 (16–22)  

60 minutes (Median (min – max)) 18 (15–21)  

SpO2 (%)   

15 minutes (Median (min – max)) 99 (95–100)  

60 minutes (Median (min – max)) 99 (96–100)  

Systolic Blood Pressure (mmHg)   

15 minutes (Mean ± SD) 122.21 ± 12.18  

60 minutes (Mean ± SD) 118.65 ± 11.96  

Diastolic Blood Pressure (mmHg)   

15 minutes (Mean ± SD) 78.11 ± 5.55  

60 minutes (Median (min – max)) 76 (52 – 89)  

Pain levels were evaluated using the Numeric Rating Scale (NRS) and the qNOX index at 15 and 

60 minutes postoperatively. At 15 minutes, the median NRS score was 7 (range: 0–8), decreasing 

to 5 (range: 0–9) at 60 minutes. Similarly, the qNOX index declined from a median of 89 (range: 

66–99) to 82 (range: 50–99) (Table 3). 

Statistical analysis revealed significant reductions in both NRS and qNOX scores over time (NRS: 

6.26 ± 1.54 vs. 4.79 ± 1.58, p < 0.001; qNOX: 87.08 ± 8.67 vs. 82.29 ± 11.23, p < 0.001). Effect size 
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calculations indicated that NRS was more sensitive to pain changes over time compared to the 

qNOX index (-0.77 vs. -0.68) (Table 4). 

Table 3. Pain Assessment using the qNOX Score and NRS Score 

Variable n = 38 

qNOX Score  

15 minutes (Median (min – max)) 89 (66 – 99) 

60 minutes (Median (min – max)) 82 (50 – 99) 

qCON Score  

15 minutes (Mean ± SD) 89.37 ± 6.06 

60 minutes (Median (min – max)) 76 (52 – 89) 

Numeric Rating Scale Score  

15 minutes (Median (min – max)) 7 (0 – 8) 

60 minutes (Median (min – max)) 5 (0 – 9) 

Postoperative Pain n (%) 

Mild pain 3 (7.9%) 

Moderate pain 26 (68.4%) 

Severe pain 9 (23.7%) 

The majority of patients experienced moderate pain (68.4%), while 23.7% reported severe pain 

and 7.9% reported mild pain. Pain intensity decreased significantly over time, as reflected by both 

assessment tools. NRS was more effective in capturing subjective changes in pain levels, likely due 

to its reliance on patient-reported outcomes. In contrast, the qNOX index provided a physiological 

measure of pain, which was less sensitive to subtle changes but useful for objective assessment. 

Table 4. Comparison of Pain Assessment Over Time Using the Numeric Rating Scale and 

qNOX Index 

Variable 
Time (mean ± SD) 

Z* p-value Effect Sizea 

15 Minute 60 Minute 

qNox 87,08 ± 8,67 82,29 ± 11,23 -4,203b < 0,001 -0,68 

NRS 6,26 ± 1,54 4,79 ± 1,58 -4,713b < 0,001 -0,77 
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*Wilcoxon Test 

DISCUSSION 

This study aims to evaluate the effectiveness of the Numerical Rating Scale (NRS) and the qNOX index 
in assessing postoperative pain in patients undergoing surgery with general anesthesia. Based on the 
research findings, the majority of the participants were female (57.9%) with an average age of 43.03 ± 
13.56 years, reflecting that the productive age group (35-50 years) is often the demographic undergoing 
invasive medical procedures. Despite having relatively better physiological function, this age group is 
frequently influenced by lifestyle factors such as stress, smoking habits, and alcohol consumption, 
which can increase the risk of chronic diseases and necessitate further medical interventions. 

The results show that most patients (42.1%) underwent gastrointestinal surgery with a duration of 120-
150 minutes, and nearly 70% reported experiencing moderate postoperative pain. This is consistent with 
findings from other studies, which indicate that postoperative pain is a common issue that impacts 
patients' quality of life. Some studies, such as those conducted by Suarjaya and Chan, suggest that longer 
surgery durations are associated with an increased incidence of postoperative pain. This highlights the 
importance of better monitoring and management of pain, particularly in patients undergoing major or 
lengthy surgical procedures.6,7 

Postoperative analgesia, consisting of ketorolac and paracetamol, resulted in a reduction in both NRS 
pain scores and the qNOX index at 60 minutes compared to 15 minutes, with a more noticeable decrease 
in NRS scores. The NRS scale, which measures pain intensity subjectively, was found to be more 
effective in reflecting patients' pain perception, while the qNOX index, which focuses on changes in 
EEG signals in response to pain stimuli, is influenced by the patient's level of consciousness and depth 
of anesthesia. This suggests that while the qNOX provides objective data, its effectiveness in assessing 
postoperative pain is limited due to the influence of other factors, such as anesthetic depth and 
medication use.8 

Acute postoperative pain is a complex physiological response that serves as a biological protection 
mechanism but can lead to complications if not well-managed. The reduction in NRS and qNOX scores 
after the administration of postoperative analgesics indicates that the combination of ketorolac and 
paracetamol is effective in alleviating pain in a short period. However, even though analgesic 
administration can decrease pain intensity, poorly controlled pain can develop into chronic pain, 
potentially affecting the recovery process and patients' quality of life.9 

This study demonstrates that NRS is more effective than qNOX in assessing postoperative pain. This 
may be attributed to the simplicity and direct nature of the NRS in representing the level of pain 
experienced by the patient, whereas qNOX provides more data on the neurological response to pain 
stimuli, which is influenced by the patient’s level of consciousness.10 The use of NRS for postoperative 
pain monitoring is more flexible and can be easily applied in various clinical settings, including recovery 
rooms and intensive care units (ICUs).11 
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Several previous studies have also shown the superiority of NRS in detecting postoperative pain, with 
relatively high sensitivity and specificity. Nonetheless, the use of qNOX may still be useful in 
monitoring anesthetic depth and pain responses during procedures, although it should be noted that this 
device is highly influenced by factors such as anesthetic depth and electromyographic (EMG) activity 
in patients receiving neuromuscular blocking agents.12 

The complementary strengths of NRS and qNOX suggest that integrating both tools could enhance the 
accuracy and comprehensiveness of pain assessment. For instance, combining the subjective insights 
from NRS with the objective data from qNOX could mitigate the weaknesses of each tool and provide 
a balanced view of patient pain levels. This dual approach could be particularly beneficial in cases where 
patients are unable to self-report accurately due to cognitive or language barriers.13 

The study also has several limitations, including a relatively small sample size (38 patients) and data 
collection from only a single healthcare center. Variations in other perioperative characteristics, such as 
the type of surgery and its duration, could affect the results of this study. The use of standardized 
preventive and preemptive analgesia may reduce bias, but other factors, such as anesthesia type and 
surgical techniques, may also play a role in postoperative pain perception. 

Overall, while the qNOX index can provide an objective overview of the pain response based on EEG 
signal changes, NRS remains a more effective and reliable method for assessing postoperative pain. 
These findings emphasize the importance of a multidimensional approach in pain management, 
considering both subjective patient assessments and the objective data provided by monitoring devices 
like qNOX. Further research with a larger sample size and the determination of cut-off values for NRS 
and qNOX is expected to provide deeper insights into the effectiveness of both tools in clinical practice. 

CONCLUSION 

This study compares the NRS and qNOX index for postoperative pain assessment. NRS is sensitive but 
subjective, while qNOX provides objective data but less sensitivity. Combining both may improve pain 
management. Persistent moderate-to-severe pain highlights the need for better analgesic protocols and 
personalized care. Future research should validate these findings and explore long-term outcomes. 

CONFLICT OF INTEREST 

The authors have no conflicts of interest regarding this investigation. 

ACKNOWLEDGMENT 

This study was made possible by the support of supervisors, reviewers, instructors, and participating 
patients, to whom we express our sincere gratitude. 

AUTHOR’S CONTRIBUTIONS 

FM: Concept and design of study, acquisition of data, data analysis, interpretation of data, drafting the 
manuscript, final approval. 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

www.healthinformaticsjournal.com 
 

2025; Vol 14: Issue 2 Open Access 
 

Page 111 of 9 

APL: acquisition of data, data analysis, drafting the manuscript, revised the manuscript, final approval. 

QFT: Drafting the manuscript, final approval. 

 

REFRENCES 

[1] Raja SN, Medicine JH, Cohen ML, Keefe FJ, Mogil J. of Pain definition of pain : 
concepts , challenges ,. 2020;(July 2023).  

[2] Nasir M, Ahmed A. Knowledge About Postoperative Pain and Its Management in 
Surgical Patients. 2020;12(1):1–9.  

[3] Erlangga ME, Sitanggang RH, Bisri T. Perbandingan pemberian deksametason 10 
mg dengan 15 mg intravena sebagai adjuvan analgetik terhadap skala nyeri 
pascabedah pada pasien yang dilakukan radikal mastektomi termodifikasi. Jurnal 
Anestesi Perioperatif. 2015 Dec 29;3(3):146-54. 

[4] Baamer RM, Iqbal A, Lobo DN, Knaggs RD, Levy NA, Toh LS. Utility of 
unidimensional and functional pain assessment tools in adult postoperative 
patients : a systematic review. Br J Anaesth [Internet]. 2022;128(5):874–88. 
Available from: https://doi.org/10.1016/j.bja.2021.11.032 

[5] Wang, X., Zhang, J., Feng, K., Yang, Y., Qi, W., Martinez-Vazquez, P., Zhao, G. and Wang, 
T., 2020. The effect of hypothermia during cardiopulmonary bypass on three 
electro-encephalographic indices assessing analgesia and hypnosis during 
anesthesia: consciousness index, nociception index, and bispectral index. Perfusion, 
35(2), pp.154-162.  

[6] Suarjaya IP. Effectiveness of Postoperative Pain Management and Postoperative 
Emergency Pain Management at Prof. Dr. IGNG Ngoerah General Hospital. Majalah 
Anestesia & Critical Care. 2023 Feb 27;41(1):30-5. 

[7] Chan JJ, Thong SY, Tan MG. Factors affecting postoperative pain and delay in 
discharge from the post-anaesthesia care unit: a descriptive correlational study. 
Proceedings of Singapore Healthcare. 2018 Jun;27(2):118-24. 

[8] Arulkumaran, Rajendran.; Cherian, Anusha; Kuberan, Aswini; Bidkar, Prasanna 
Udupi. Comparison of Adequacy of Anaesthesia (AoA) monitors with CONOX® 
monitor regarding sevoflurane consumption during routine general anaesthesia: A 
randomised clinical trial. Indian Journal of Anaesthesia 68(11):p 996-1002, 
November 2024. | DOI: 10.4103/ija.ija_174_24 

[9] Bakshi SG, Rathod A, Salunkhe S. Influence of interpretation of pain scores on 
patients ’ perception of pain : A prospective study. 2021;(42).  

[10] Cho S, Kim YJ, Lee M, Woo JH, Lee HJ. Cut-off points between pain intensities 
of the postoperative pain using receiver operating characteristic (ROC) curves. 
BMC anesthesiology. 2021 Dec;21:1-8. 

[11] Choi, Stephen MD*; O’Hare, Turlough MD†; Gollish, Jeffrey MD‡; Paul, James 
E. MD§; Kreder, Hans MD‡; Thorpe, Kevin E. M.Math‖; Katz, Joel D. PhD¶; Mamdani, 
Muhammad PharmD#; Moisiuk, Peter MD†; McCartney, Colin J. MBChB, PhD**. 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

www.healthinformaticsjournal.com 
 

2025; Vol 14: Issue 2 Open Access 
 

Page 112 of 9 

Optimizing Pain and Rehabilitation After Knee Arthroplasty: A Two-Center, 
Randomized Trial. Anesthesia & Analgesia 123(5):p 1316-1324, November 2016. 

[12] Jensen EW, Valencia JF, López A, Anglada T, Agustí M, Ramos Y, Serra R, 
Jospin M, Pineda P, Gambus P. Monitoring hypnotic effect and nociception with two 
EEG-derived indices, qCON and qNOX, during general anaesthesia. Acta 
Anaesthesiologica Scandinavica. 2014 Sep;58(8):933-41. 

[13] Pantalacci T, Allaouchiche B, Boselli E. Relationship between ANI and qNOX 
and between MAC and qCON during outpatient laparoscopic cholecystectomy using 
remifentanil and desflurane without muscle relaxants: A prospective observational 
preliminary study. J Clin Monit Comput. 2023;37:83–91. 

 


