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tetanic stimulation of the two legs that was because of

unilateral peripheral popliteal sciatic nerve blockade in

anesthetised patients.6

The present case shows that pupillometry coupled with a

protocol of tetanic stimulation is a sensitive tool for the

assessment of nociception in a brain-injured patient and

may provide information about whether the pathway

involved in the generation of pupil reflex dilation is intact.
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Dear Editor,

Postoperative pain relief is an essential component of

postoperative patient care. However, assessing pain is

difficult, because pain is subjective. An evaluation based

on self-reported pain, such as the numeric rating scale

(NRS) and visual analogue scale, is important for accu-

rately assessing pain.1

However, medical staff often do not use any scale for

self-reported pain for a variety of reasons, including a

lack of trust in the ability of such scores to accurately

measure patients’ level of pain.2 Instead, medical staff

rely on nonverbal signs of pain (NVSP), for example,

facial expressions. Although these signs are commonly

used in the clinical setting, reliance on only the NVSP

can underestimate pain and result in inadequate post-

operative pain control.2 Additionally, to evaluate pain,

medical staff often ask patients questions such as

‘Do you have pain?’ and/or ‘Do you need analgesics?’

Careful consideration of the patients’ complaints of

pain has been suggested to improve the accuracy of

pain evaluation.1

Although it is generally accepted that the diagnostic

accuracy of the NVSP is considerably lower than that

of patients’ complaints of pain, no study has supported

this. We objectively evaluated the diagnostic accuracies

of these two methods of pain assessment.

Ethical approval was provided by the institutional ethics

committee of Nagaoka Red Cross Hospital, Nagaoka,

Japan (Chairperson Dr Hideo Morishita) on 3 September

2012. Written informed consent was obtained from all

patients. Patients aged at least 20 years who underwent

surgery under general anaesthesia and were subsequently

admitted to the surgical ICU (SICU) were enrolled.

Patients with disturbed consciousness and communi-

cation disorders were excluded.

SICU nurses were trained to observe NVSP and use the

NRS. Pain assessment started on the morning of the next

day following surgery with the evaluation of the NVSP.

They assessed NVSP before any care or treatment was

provided. The following nonverbal sings listed in the

acute pain subscale of the North American Nursing

Diagnosis Association International (NANDA-I) were

assessed: facial mask, position to avoid pain, protective

gestures, diaphoresis, irritability, sighing, restlessness

and moaning.3 Then the nurses asked whether patients

had pain, and if they complained of pain, the nurses

asked whether the pain was difficult to ignore. Next, the

nurses asked whether the patients requested analgesics.

Finally, the nurses assessed the NRS score, which com-

prised a scale from zero (no pain) to 10 (worst imaginable

pain).

In total, 289 patients admitted to the SICU after under-

going surgery under general anaesthesia were screened.

Of these, 14 patients were excluded (eight were less than

20 years old and six had communication disorders); there-

fore, 275 were enrolled. During the initial screening of

the collected data, we found that the data for 60 patients

could not be used because of inadequate records (n¼ 35),
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a sudden change in condition (n¼ 2), inability to under-

stand the NRS (n¼ 2) or because the patient was

discharged from the SICU on the same day of surgery

(n¼ 21). Ultimately, 215 patients were analysed. Table 1

shows the patients’ demographic characteristics.

The sensitivity and specificity of the NVSP and patients’

complaints of pain and requests for analgesics were

evaluated as follows. A positive finding was defined as

the observation of a sign, whereas a negative finding was

defined as the nonobservation of a sign. Significant pain

was defined as pain that was difficult to ignore.

Table 2 shows the sensitivity and specificity (95%

confidence interval) of the NVSP, and patients’ com-

plaints of pain and requests for analgesics. All sensi-

tivity values for the NVSP were low, ranging from 0.10

to 0.27, whereas the specificity values were high, ran-

ging from 0.94 to 0.99. These results indicate that

although the NVSP is useful for making a definitive

diagnosis of pain because of the low false-positive rate,

as indicated by the high specificity values, it can under-

estimate pain because of the high false-negative rate, as

indicated by the low sensitivity values. This finding is

similar to the result of a recent study that reported that

assessing pain using solely the NVSP underestimates

patients’ pain.2

However, in our study, the sensitivity and specificity

values for patients’ complaints of pain were 0.94 and

0.74, respectively. These results indicate a high diagnos-

tic accuracy of patients’ complaints of pain, which was

expected. Conversely, the sensitivity and specificity

values for patients’ requests for analgesics were 0.54

and 0.88, respectively. As the sensitivity was low, these

findings indicate that patients’ requests for analgesics

were likely to underestimate their pain, which was
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Table 1 Patients’ demographic characteristics

Background

Age (mean�SD) 64.3�14.8
Sex (number)
Male 147
Female 68
Thoracic surgery 56
Abdominal surgery 44
Urologic surgery 37
Neurosurgery 13
Orthopaedic surgery 24
Vascular surgery 24
Cervical surgery 14
Gynaecological surgery 1
Maxillofacial surgery 1
Ophthalmic surgery 1
Total 215

Table 2 Sensitivity and specificity values for nonverbal signs of
pain, and patients’ complaints of pain and requests for analgesics

Nonverbal signs of pain Sensitivity Specificity

Facial mask 0.27 (0.17 to 0.40) 0.98 (0.94 to 1.00)
Positions to avoid pain 0.25 (0.15 to 0.38) 0.94 (0.89 to 0.97)
Protective gestures 0.15 (0.08 to 0.28) 0.99 (0.95 to 1.00)
Diaphoresis 0.15 (0.08 to 0.28) 0.97 (0.93 to 0.99)
Irritability 0.13 (0.06 to 0.26) 0.99 (0.96 to 1.00)
Sighing 0.13 (0.06 to 0.26) 0.99 (0.95 to 1.00)
Restlessness 0.10 (0.04 to 0.21) 0.98 (0.94 to 0.99)
Moaning 0.10 (0.04 to 0.21) 0.99 (0.95 to 1.00)

Directly asking patients’

complains Sensitivity Specificity

Self-reports of pain 0.94 (0.84 to 0.99) 0.74 (0.66 to 0.80)
Request for analgesics 0.54 (0.41 to 0.67) 0.88 (0.82 to 0.92)

Thevalues inparentheses represent the95%confidence intervals.Sensitivity values
were calculated as follows: true-positive cases� (true-positive casesþ false-nega-
tive cases). Specificity values were calculated as follows: true-negative cases�
(true-negative casesþ false-positive cases). The 95% confidence intervals was
calculated using GraphPad QuickCalcs (http://graphpad.com/quickcalcs/confIn
terval1/, GraphPad Software, Inc., San Diego, California, USA).
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(a): ROC curve of the NRS and NVSP score. (b): Comparison of the AUC values for the NRS and NVSP score. We created the ROC curves and
calculated the AUC values using GraphPad Prism, version 6 (GraphPad Software, Inc., San Diego, California, USA). A P value was calculated using
the methods of Hanley and McNeil, and a P value <0.05 was considered statistically significant. AUC, area under the curve; NRS, numeric rating
scale; NRS numeric rating scale; NVPS, nonverbal signs of pain; ROC, receiver operating characterstics.
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unexpected. These results likely occurred because

patients try not to inconvenience the medical staff, or

they do not request analgesics because of anxiety related

to drug use. Therefore, pain assessment based on

requests for analgesics can also lead to the underestima-

tion of pain.

We considered that the total number of positive nonverbal

signs (hereinafter referred to as ‘NVSP score’) was a

reliable measure of a patient’s pain. To evaluate the diag-

nostic accuracy of the NVSP score, we compared the

diagnostic accuracy of the NVSP and NRS scores. The

diagnostic accuracies of each assessment method were

defined as the area under the curve values calculated from

respective receiver operating characteristic curves (Fig. 1a

and b). The area under the curve value calculated for the

NVSP score was 0.69, whereas that for NRS was 0.92; there

was a significant difference between these values, according

to the methods of Hanley and McNeil.4 This indicates

that the diagnostic accuracy of the NVSP score is lower than

that of self-reports of pain based on the NRS.

The study has two limitations. The inter-rater reliability

and validity of the NVSP were not evaluated, because the

nurses already had a heavy workload. However, these

nurses were sufficiently trained in observing NVSP at

the beginning of the study. Regarding the lack of eval-

uating the validity of the NVSP, only signs listed in the

NANDA-I acute pain subscale were used in this study.

The NANDA-I acute pain subscale is widely recognized,

and it provides highly validated guidelines for making

nursing diagnoses.5

Pain assessment based on the NVSP alone is inadequate.

Therefore, it is important to evaluate pain by listening to

the patients’ complaints as best as possible. To improve

the accuracy of the pain assessment, the medical staff

should receive appropriate education. Objective verifica-

tion in this study will be useful for educating medical staff

about evaluating pain.
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Editor,

We read the study by Fieler et al.1 with great interest.

Their study addresses an important aspect of postopera-

tive analgesia management. They did not report any

cases of agranulocytosis following metamizole adminis-

tration in more than 1000 children. A single dose of

intravenous metamizole for treatment of postoperative

pain seems to be well tolerated without adverse events

directly related to metamizole administration. We would

like to report a retrospective cohort investigation we

performed in 2012, on consecutive adult patients, with

the aim of investigating whether postoperative intrave-

nous metamizole leads to agranulocytosis. After ethical

approval (Medical Ethical Committee of Erasmus Uni-

versity Medical Centre, Rotterdam (Secretary Mrs.

W.C.M. Tielemans, BASc, and chairman Prof. Dr

H.W. Tilanus) in 2013/2014), we retrospectively included

a cohort of 2377 different administrations of metamizole.

This study was designed as a hypothesis-generating

study for future prospective studies. Our primary out-

come was the occurrence of agranulocytosis (defined as a

decrease in peripheral granulocytes (neutrophil, eosino-

phil and basophil) count to less than 0.5� 109 cells l–1, in

accordance with our laboratory standards, or a decrease in

the leukocyte count. For our primary analysis, we only

used cases with both pre-administrative and post-admin-

istrative leukocyte counts to estimate the difference in

the leukocyte counts and the percentage change.

Exposure status was defined as dose of metamizole -

Consumed Daily Dosage (CDD) in grams. As potential

confounders, we included age, sex, nephrectomy, and

current bone marrow suppressing therapies such as

chemotherapy, radiotherapy, brachytherapy or immuno-

suppressive therapy. Data on metamizole administrations
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