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These guidelines can be used for the administration of the Simplified Evaluation of 45 
CONsciousness Disorders (SECONDs), a short behavioral tool developed to diagnose brain-injured 46 
patients in time-constrained settings. This scale examines command-following, communication, 47 
visual pursuit, fixation, pain localization, oriented movements and arousal.  48 
 49 
ABSTRACT:  50 
Establishing an accurate diagnosis is crucial for patients with disorders of consciousness (DoC) 51 
following a severe brain injury. The Coma Recovery Scale-Revised (CRS-R) is the recommended 52 
behavioral scale for assessing the level of consciousness among these patients, but its long length 53 
of administration is a major hurdle in clinical settings. The Simplified Evaluation of CONsciousness 54 
Disorders (SECONDs) is a shorter scale that was developed to tackle this issue. It consists of six 55 
mandatory items, observation, command-following, visual pursuit, visual fixation, oriented 56 
behaviors, and arousal, and two conditional items, communication and localization to pain. The 57 
score ranges between 0 and 8 and corresponds to a specific diagnosis (i.e., coma, unresponsive 58 
wakefulness syndrome, minimally conscious state minus/plus, or emergence from the minimally 59 
conscious state). A first validation study on patients with prolonged DoC showed high concurrent 60 
validity and intra- and inter-rater reliability. The SECONDs requires less training than the CRS-R 61 
and its administration lasts about 7 minutes (interquartile range: 5-9 minutes). An additional 62 
index score allows the more precise tracking of a patient’s behavioral fluctuation or evolution 63 
over time. The SECONDs is therefore a fast and valid tool for assessing the level of consciousness 64 
in patients with severe brain injury. It can easily be used by healthcare staff and implemented in 65 
time-constrained clinical settings, such as intensive care units, to help to decrease misdiagnosis 66 
rates and to optimize treatment decisions. These administration guidelines provide detailed 67 
instructions for administering the SECONDs in a standardized and reproducible manner, which is 68 
an essential requirement for achieving a reliable diagnosis. 69 
 70 
INTRODUCTION:  71 
Disorders of consciousness (DoC) are characterized by a prolonged impaired awareness following 72 
a severe brain injury1. When patients recover eye-opening after a period of coma but do not 73 
display any reproducible signs of awareness of their self or their surroundings, they are diagnosed 74 
with unresponsive wakefulness syndrome (UWS; formerly known as vegetative state)2,3. As 75 
patients recover unambiguous behavioral signs of awareness evidence toward their self or their 76 
environment, they are considered to have transitioned to the minimally conscious state (MCS)4. 77 
Because of its clinical heterogeneity, the MCS has been further sub-categorized into MCS minus 78 
(MCS-) and MCS plus (MCS+)5. MCS- patients only demonstrate low-level signs of consciousness, 79 
such as visual fixation and pursuit, automatic motor reactions, and localization to noxious 80 
stimulation, while MCS+ patients demonstrate higher-order language-related behaviors, such as 81 
following simple commands, intelligibly verbalizing, and/or intentionally communicating5. These 82 
patients emerge from the MCS (EMCS) once they regain the ability to functionally communicate 83 
(i.e., reliably use a “yes/no” code) and/or to use objects such as a comb or a cup4. A differential 84 
diagnosis has to be made between these clinical entities and the locked-in syndrome (LIS), a state 85 
of severe paralysis with preserved cognitive functions that can be confused with a state of 86 
impaired consciousness6. Previous studies have further shown the importance of correctly 87 
diagnosing the DoC to improve patient daily management (e.g., pain treatment or 88 



   

 
 

neurostimulation protocols7,8), determine long-term prognosis9, and support end-of-life 89 
decisions10. 90 
 91 
Nevertheless, establishing an accurate diagnosis is challenging11–14 and there is a substantial rate 92 
of misdiagnosis when relying only on medical consensus rather than validated tools15. Several 93 
behavioral diagnostic scales have been elaborated in the last decades. The Coma Recovery Scale-94 
Revised (CRS-R)16 is currently considered the most efficient scale, as it includes all MCS criteria 95 
and has an excellent content validity17. It has, however, several drawbacks, including a total score 96 
that does not correspond to a single behavioral diagnosis, a protocol featuring repeated painful 97 
stimulations (possibly reducing patient motivation), a learning curve requiring extensive 98 
examiner training, and a time-consuming administration procedure18–20. These various aspects 99 
constitute an even bigger issue given the need for repeated assessments (i.e., at least five) in a 100 
short time period (e.g., 10 days), as recently highlighted to avoid misdiagnoses within this 101 
population21. The time that should be allocated by clinicians to perform the CRS-R is rarely 102 
available in the clinical reality and long assessments can increase patient fatigability and lack of 103 
compliance22.  104 
 105 
These guidelines describe the administration of a recently validated scale, the Simplified 106 
Evaluation of CONsciousness Disorders (SECONDs), to assess the level of consciousness in 107 
patients with severe brain injury22. This scale includes eight items: observation, command-108 
following, communication (intentional or functional – conditional item), visual pursuit, visual 109 
fixation, localization to pain (conditional item), oriented behaviors, and arousal. Compared to the 110 
CRS-R, less training is required for the examiners and the resulting score is directly related to a 111 
level of consciousness, ranging from EMCS (8), MCS+ (6-7), MCS- (2-5), UWS (1), to coma (0). The 112 
items were selected either because they were the most frequently observed in the CRS-R among 113 
MCS patients23 or due to their importance for the diagnosis of EMCS (i.e., functional 114 
communication)16. These administration guidelines aim to provide visual standardized 115 
instructions and hands-on targeted advices to properly administer and score each item of the 116 
scale. 117 
 118 
PROTOCOL:  119 
The following protocol and its validation study have been approved by the Ethics Committee of 120 
the University and University Hospital of Liège (reference 2017-297) and comply with the 121 
institution’s guidelines on human research. All subjects (or their legal surrogates) who 122 
contributed to the elaboration and validation of the scale gave their written informed consent to 123 
participate. All personal data were processed according to the General Data Protection 124 
Regulation. 125 
 126 
This scale has been developed with the aim to provide a comprehensive diagnostic assessment 127 
tool that would allow the examination of a large spectrum of patients with varying levels of 128 
consciousness. Like the CRS-R on which it is based, the SECONDs does not require specific 129 
inclusion or exclusion criteria to be administered. However, it has been validated in a population 130 
of patients with prolonged DoC, with predefined inclusion and exclusion criteria (see 131 
Representative Results). 132 



   

 
 

 133 
1. The Simplified Evaluation of CONsciousness Disorders (SECONDs) 134 
 135 
1.1. Before starting the behavioral examination, adjust the lighting of the room to be 136 
adequate to perform the exam and instruct the patient to sit comfortably with the four limbs 137 
exposed and the head positioned as straight as possible.  138 
 139 
1.2. Turn off any TV, radio, or other potentially distracting stimuli.  140 
 141 
1.3. Note any recent changes in medication in the patient’s current treatment regimen, with 142 
particular attention to sedative and psychoactive drugs.  143 
 144 
1.4. Select a mirror of a minimum recommended 10 cm x 10 cm size for a square-shaped 145 
mirror or a 10 cm in diameter for a round-shaped one. 146 
 147 
NOTE: Items should be administered sequentially from A to H: observation, command-following 148 
(score 6), communication (conditional, scores 7 and 8), visual pursuit (score 4), visual fixation 149 
(score 3), localization to pain (conditional, score 2), oriented behaviors (score 5) and arousal 150 
(scores 1 and 0). This sequence does not follow the scores of the items ordinally. This order was 151 
designed to optimize the allocation of the patient’s attentional capacities and reduce 152 
administration duration. Communication and localization to pain are conditional items and must 153 
be administered only under certain conditions (see corresponding sections). The final score 154 
corresponds to the score of the highest succeeded item and directly reflects the diagnosis. An 155 
additional index score can be calculated to obtain a more accurate measure of the observed 156 
behaviors and allows following the evolution of the patient over time (see corresponding 157 
section). 158 
 159 
2. Observation 160 
 161 
2.1. Stimulation  162 
 163 
2.1.1. At any time during the assessment, if no sustained eye-opening is observed or if the 164 
patients stops following commands for at least one minute, administer auditory (i.e., use 165 
patient’s own name, clapping hands), tactile (i.e., CRS-R arousal facilitation protocol16), or 166 
noxious stimulation (i.e., pressure on fingernail bed) to arouse the patient.  167 
 168 
2.1.2. Observe the patient for one minute and report spontaneous behaviors.  169 
 170 
NOTE: Pay attention to vocalizations, spontaneous movements of the four limbs, head, lips, or 171 
eyes, as well as spontaneous interactions with the environment. 172 
 173 
3. Continuous observation and stimulation  174 
 175 
3.1. During the entire assessment, promote eye-opening before testing each item if needed. 176 



   

 
 

Observe the patient and report the presence of eye-opening, either spontaneously or in response 177 
to stimulation, as well as the presence of self-oriented behaviors or behaviors oriented toward 178 
the environment. See sections 9 and 10 for detailed scoring guidelines of oriented behaviors and 179 
arousal. 180 
 181 
NOTE: If eye-opening is not possible, oculomotor command-following, visual pursuit, and visual 182 
fixation (see sections 4, 6, 7) should be assessed by opening the patient’s eyes manually. See 183 
section 10 (arousal) for detailed scoring criteria for eye-opening. 184 
 185 
4. Command-following  186 
 187 
4.1. Select three simple movements that were not observed as spontaneously repetitive 188 
during the observation period. Appropriate examples include: ‘Move your hand’, ‘Turn your 189 
head’, ‘Blink twice’, ‘Look at [object or person]’, ‘Look up/down’, ‘Open/close your mouth’, ‘Stick 190 
out your tongue’, ‘Say a word/make a sound’. Adapt the selection of commands to the physical 191 
abilities of the patient. In cases of suspected LIS, relate at least one command to eye movements. 192 
 193 
4.2. Test each command in three trials, with a 10-second interval between trials. A command 194 
may be repeated once within the same trial to increase patient motivation. If the two first 195 
commands are successfully performed (3/3 trials for both commands with accurate responses), 196 
the third command does not have to be administered.  197 
 198 
4.3. In cases of known or suspected deafness, administer written commands. If the patient 199 
does not react to any of the oral commands, test at least one written command.  200 
 201 
4.4. Score “6” for command-following if the patient accurately responds to 2/3 trials for at 202 
least one command. To be scored, the response has to be clear and must appear within 10 203 
seconds following the command prompt (and not spontaneously). All unclear, ambiguous 204 
responses or reflexive movements due to spasms or grasping must not be scored. Report the 205 
commands used on the scoring sheet, as well as the number of successful trials. 206 
 207 
5. Communication (conditional) 208 
 209 
NOTE: Perform a communication test if at least two distinct responses to command are 210 
successfully performed (i.e., at least 2/3 for two commands) or if the patient can express a “yes” 211 
and a “no”, either verbally, through gestures, eye movements or writing, spontaneously or not. 212 
 213 
5.1. If no verbal response can be produced, base the communication code on previously 214 
identified motor responses. Clearly explain the code to the patient before starting (e.g., thumbs-215 
up for a “yes” and thumbs-down for a “no”) and that, if any, the most frequently used code for 216 
this patient will be employed. The examiner can remind the code to be used to the patient before 217 
each question. 218 
 219 
NOTE: It is necessary to use two distinct responses; the absence of movement cannot be used 220 



   

 
 

for a “yes” or a “no”.  221 
 222 
5.2. First ask 5 binary autobiographical questions - (1) ‘Is your name [incorrect name]?’ (2) 223 
‘Are you born in [correct birth year]?’ (3) ‘Is your name [correct name]?’ (4) ‘Are you born in 224 
[incorrect birth year]?’ (5) ‘Do you have children?’  225 
 226 
5.3. If the patient fails to correctly answer the autobiographical questions, ask the following 227 
binary situational questions: (1) ‘Are we in [place: hospital, home or else]?’ (2) ‘Am I wearing a 228 
hat?’ (3) ‘Are we at the swimming pool?’ (4) ‘Am I touching your hand?’ (Touch) (5) ‘Am I touching 229 
your face?’ (Do not touch). 230 
 231 
5.4. Score “7” for intentional communication if the patient responds to at least three out of 232 
five questions from one question set, regardless of accuracy. Score “8” for functional 233 
communication if the patient correctly responds to the five questions from one question set 234 
(either autobiographical or situational). Report the nature of the “yes/no” code, the modality 235 
(verbal, written) and the type (autobiographical, situational) of the questions used, the number 236 
of responses and the number of correct ones. 237 

 238 
NOTE: Question sets must be considered separately, and correct answers from distinct question 239 
sets cannot be added up when scoring the item. 240 
 241 
6. Visual pursuit 242 
 243 
6.1. To assign a visual pursuit score, move silently around the bed while observing whether 244 
the patient’s gaze spontaneously and clearly follows this movement during at least two seconds 245 
in two different directions. 246 
 247 
6.2. If a clear pursuit is not spontaneously observed, position the mirror about 30 cm in front 248 
of the patient’s face. 249 
 250 
6.3. After confirming that the patient can see their reflection, move the mirror slowly from 251 
left to right (or right to left, depending on the initial position of the patient’s eyes), right to the 252 
left, top to bottom, and bottom to top for at least four seconds per movement. 253 
 254 
6.4. Score a “4” for visual pursuit if an uninterrupted visual pursuit is observed in two different 255 
directions for at least two seconds. Report the number of observed pursuits on each axis, the 256 
type of stimulus used (spontaneous, mirror), and whether manual eye-opening was employed. 257 
 258 
7. Visual fixation 259 
 260 
7.1. To score visual fixation, enter the patient’s field of view and observer whether the 261 
patient’s gaze spontaneously fixates on the examiner for at least two seconds in two different 262 
visual quadrants by turning toward the examiner (performing a saccadic eye movement). 263 
 264 



   

 
 

7.2. If no clear and spontaneous visual fixations are observed, present the mirror about 30 cm 265 
way from the patient’s face in all four quadrants of the patient’s visual field, but not in the axis 266 
of their gaze, for at least four seconds per quadrant. 267 
 268 
7.3. Score a “3” for visual fixation if two fixations are observed, either spontaneously or 269 
induced by the mirror. A clear change of gaze orientation toward the mirror (or examiner) 270 
followed by a fixation of at least two seconds should be observed. Report the quadrants in which 271 
the patient showed the fixations, as well as the type of the stimulus used (spontaneous, mirror), 272 
and whether manual eye-opening was employed.  273 
 274 
8. Localization to pain (conditional) 275 
 276 
8.1. If the patient did not demonstrate command-following (“5” score), place a pen or pencil 277 
on the patient’s fingernail bed for five seconds before instructing the patient to ‘Remove your 278 
hand to avoid the pain’.  279 
 280 
8.2. If the patient does not remove the hand within the next five seconds, administer a second 281 
application of pressure on the nail bed with the pen or pencil for five seconds. One trial should 282 
be performed on each hand. If the patient removed the hand after the warning, do not apply 283 
pressure and directly proceed to applying pressure the other hand and repeat the warning. 284 
 285 
8.3. Score “2” for localization to pain if, during at least one of the two trials, the non-286 
stimulated hand of the patient clearly touches the stimulated hand. If the patient clearly removes 287 
the pain-stimulated hand after the warning (and not during the five seconds preceding the 288 
pressure application) but before the stimulation on both trials (anticipation response), score “6” 289 
for command-following. Report the side (L or R) of each observed localization and anticipation 290 
response (always report stimulated side).  291 
 292 
9. Oriented behaviors 293 
 294 
9.1. To assess oriented behaviors, perform an Observation as described in 2.1. and score 295 
oriented behaviors by considering all of the behaviors observed during the entire examination. 296 
These behaviors may include (but are not limited to) scratching themself, grabbing the bed 297 
sheets, holding the bed, pulling on the clothes/tracheostomy/gastrostomy/catheter, placing the 298 
hand on the mouth to cough, smiling/laughing/crying contextually, stereotyped verbal response 299 
or gesture when spoken to (e.g., grunt, head nod or thumbs up), or any other automatic non-300 
reflexive behaviors. 301 
 302 
NOTE: Yawning may not be scored as an automatic non-reflexive behavior. 303 
 304 
9.2. Score “5” for Oriented behaviors if the patient presents at least one clearly observed 305 
oriented behavior. Report the type and the number of times each behavior is observed. 306 
 307 
10. Arousal  308 



   

 
 

 309 
10.1. To assess arousal, perform an Observation as described in 2.1. and score “0” for no 310 
arousal if, during the entire evaluation, the patient never opened the eyes, with or without 311 
stimulation (including nociceptive stimulation). Score “1” for arousal if the patient opened the 312 
eyes at least once during the assessment, either spontaneously or following stimulation. Report 313 
the approximate percentage of time the eyes were open throughout the examination (0-25%; 314 
25-50%; 50-75%; 75-100%).  315 
 316 
10.2. Specify if the eye-opening happened spontaneously or following a noxious, tactile, or 317 
auditory stimulation, as well as the number of stimulations of each type that were administered.  318 
 319 
11. Additional index 320 
 321 
NOTE: An additional index score has been developed to give a more accurate account of the 322 
behaviors observed during the assessment, allowing monitoring of a patient’s level of 323 
consciousness over time. For each successful item, specific index points correspond to the type 324 
of behavior observed (see Table 1).  325 
 326 
11.1. Obtain the additional index score by adding up the points earned in each item tested 327 
during the assessment and ranges from 0 to 100. This measure is independent from the final 328 
score and diagnosis but is designed to more precisely follow the evolution of a patient who may 329 
exhibit subtle clinical changes without modification of the diagnosis across repeated 330 
assessments. 331 
 332 
NOTE: Additional index points obtained for each conditional item should be added to calculate 333 
the additional index score, ranging from 0 to 100. Zero additional index point should be scored 334 
for non-administered conditional items (e.g., pain localization when command-following is 335 
present) or unsuccessful items (i.e., when the criteria to score the item are not met). 336 
 337 
REPRESENTATIVE RESULTS:  338 
Figure 1 presents the administration protocol and scoring sheet of the SECONDs. In a previous 339 
French validation study performed on 57 DoC patients22, the inclusion criteria included the 340 
presence of severe acquired brain injury, a prolonged DoC (i.e., at least 28 days since injury), 341 
minimum age of 18 years, no history of neurological or psychiatric deficit, oral fluency in French, 342 
and a stable medical condition. Three SECONDs and one CRS-R assessments were performed on 343 
two consecutive days, including randomization and blinding procedures. The administration 344 
duration of the SECONDs (median = 7 min; interquartile range: 5-9 min) was significantly shorter 345 
compared to the CRS-R (median = 17 min; interquartile range: 12-22 min; W = 8791, p < 0.001). 346 
The concurrent validity was excellent for the CRS-R and the SECONDs’ best diagnosis (KW = 0.85). 347 
The intra-rater reliability (KW = 0.85) and inter-rater reliability (KW = 0.85) were also excellent. The 348 
CRS-R total score correlated with the score of the best SECONDs (rs = 0.92; S = 2343.8, p<0.001). 349 
The diagnostic disagreement between the best SECONDs and the CRS-R was 11/57 (19%) (Table 350 
2). There was a significant negative correlation between the SECONDs administration duration 351 
and the patient level of consciousness (Spearman’s rho = -0.49, p = 2.26 x10-12, S = 1.40E6). 352 



   

 
 

Shorter assessments corresponded to patients with better diagnoses (median administration 353 
duration: 8 min for UWS patients, 7 min for MCS patients, 5 min for EMCS patients). These data 354 
tend to rule out the possibility that a longer assessment time may have increased the chance to 355 
observe conscious behaviors. 356 
 357 
To highlight the importance of a meticulous administration procedure and the need to follow the 358 
scoring guidelines thoroughly, three fictional illustrative cases are presented featuring frequent 359 
pitfalls that may be encountered while administering this scale (Figure 2). These examples are 360 
based on realistic clinical situations and aim to demonstrate how a single small deviation in the 361 
administration procedure can result in a misdiagnosis and, consequently, in inappropriate patient 362 
management. As a general rule, examiners should always attempt to elicit the best possible 363 
response for a given item (e.g., by promoting arousal, encouraging the patient, and optimizing 364 
the testing environment) but should score responses that are clear, unequivocal, and 365 
reproducible only. Any ambiguous or questionable responses should not be scored but can be 366 
mentioned as a comment and re-evaluated in future assessments. 367 
 368 
Case 1 illustrates the importance of command selection. An examiner is called in to evaluate a 369 
34-year-old female patient diagnosed in UWS for several years who has begun presenting 370 
blinking, agitation, tongue protrusion, and upward eye movements since the morning. The nurse 371 
asks whether the patient could suffer from a LIS and is worried that the patient may be trying to 372 
communicate and that the patient has been conscious the whole time. The patient has been 373 
given domperidone during the night because of nausea and vomiting. Upon arrival to the room, 374 
the patient can be observed to exhibit repeated episodes of sustained upward gaze lasting 375 
around 10 seconds each. When administering the SECONDs, no response is obtained to the 376 
commands ‘Move your hand’, ‘Open your mouth’ or ‘Look down’. The patient exhibits no visual 377 
pursuit or fixation, no localization to pain, and no oriented behaviors. Selection of the ‘Look up’ 378 
command could have fortuitously resulted in a score of 6 and therefore an erroneous diagnosis 379 
of MCS+, as spontaneous repeated movements must not be used to test command-following. A 380 
correct administration of the SECONDs following the guidelines results in a score of 1 and a 381 
diagnosis of UWS. This patient is suffering from an oculogyric crisis triggered by the 382 
administration of domperidone, with typical episodes of involuntary upward bilateral elevation 383 
of the eyes. 384 
 385 
Case 2 illustrates the importance of question selection when testing communication. A 67-year-386 
old female patient is admitted to the emergency room hospital for acute ethanol consumption 387 
with respiratory failure. Now medically stable, the patient’s level of consciousness must be 388 
assessed. The patient correctly responds to commands (‘Squeeze my hand’, ‘Look up’) with some 389 
delay. When communication is tested using autobiographical questions, the patient provides 5/5 390 
verbal responses but only 2/5 are correct. When testing communication using the situational 391 
questions, the patient answers with 5/5 correct answers. This patient suffers from Korsakoff 392 
syndrome associated with retrograde amnesia due to chronic alcohol consumption and thiamine 393 
deficiency. Testing communication using only autobiographical questions would result in a score 394 
of 7 and a diagnosis of MCS+, due to memory deficits and not altered consciousness. Correct 395 
administration of the SECONDs testing communication with both question sets would result in a 396 



   

 
 

correct score of 8 and a diagnosis of EMCS. 397 
 398 
Case 3 illustrates the importance of manual eye-opening. A 50-year-old male patient is admitted 399 
to the intensive care unit for a respiratory failure due to envenomation from a cobra snake bite. 400 
He is now medically stable and his level of consciousness must be assessed, as the medical staff 401 
says the patient does not open his eyes even after withdrawal of all sedative drugs. Upon 402 
administration of the SECONDs, an absence of eye-opening despite auditory, tactile, and noxious 403 
stimulation is observed. No movement of the limbs can be observed either spontaneously or 404 
when testing command-following. However, when manually opening the eyelids, the patient 405 
shows command-following and functional communication using eye movements (‘Look up for 406 
yes’ and ‘Look down for no’). This patient has bilateral neurotoxic ptosis and limb paralysis due 407 
to the neurotoxins contained within the venom but is fully conscious. Administration of the 408 
SECONDs without manual eye-opening would have resulted in a score of 0, corresponding to a 409 
diagnosis of coma, while a correct administration reveals a score of 8, which describes an 410 
emergence of the minimally conscious state. 411 
 412 
FIGURE AND TABLE LEGENDS  413 
Figure 1. Administration protocol of the SECONDs. The scale features eight assessments (six 414 
mandatory – A, B, D, E, G, H and two conditional – C, F) presented in the order of administration. 415 
All required fields should be completed and the highest score used to determine the patient’s 416 
behavioral diagnosis. 417 
 418 
Figure 2. Illustrative clinical cases. Three clinical cases illustrating frequent administration pitfalls 419 
of the SECONDs are presented. The red column indicates the potential outcomes resulting from 420 
a suboptimal administration of the scale, while the green column describes the potential 421 
outcomes resulting from a correct administration of the SECONDs following the guidelines (e.g., 422 
in case 1, the patient is misdiagnosed as MCS+ if spontaneously repetitive commands are tested, 423 
and correctly diagnosed as UWS if appropriate non-repetitive commands are used). MCS+: 424 
minimally conscious state plus; UWS: unresponsive wakefulness syndrome; EMCS: emergence of 425 
the minimally conscious state. 426 
 427 
Table 1. Scoring, associated diagnosis, and additional index points. 428 
 429 
Table 2. Representative results from the SECONDs validation study22. Diagnostic assessments 430 
of patients with disorders of consciousness were compared, using either the Coma Recovery 431 
Scale – Revised (CRS-R – left column), the Simplified Evaluation of CONsciousness Disorders 432 
(SECONDs) performed on the same day as the CRS-R (middle column) or the SECONDs with the 433 
best diagnosis (right column). Administration duration were compared using a Mann Whitney 434 
U test (IQR = interquartile range; W = Mann-Whitney test statistic). Concurrent validity, intra-435 
rater reliability and inter-rater reliability were calculated using Fleiss’ weighted coefficients 436 
(KW). Spearman’s rank correlation coefficients (rs) were computed to compare total scores of 437 
the SECONDs and the CRS-R (S = Spearman’s test statistic). 438 
 439 
DISCUSSION:  440 



   

 
 

The SECONDs was elaborated as a new behavioral tool inspired by the CRS-R16 and a study by 441 
Wannez et al.23 to diagnose consciousness disorders and to meet the constraints of clinical 442 
settings. The resulting illustrated administration guide provides visual targeted guidance and 443 
hands-on standardized procedures for properly administering this new behavioral scale. 444 
 445 
Advantages of the SECONDs 446 
The SECONDs is fast to administer and may thus allow repeated assessments even in clinical 447 
settings with important constraints. Its short duration further decreases patient fatigue and 448 
optimizes patient collaboration, potentially reducing the misdiagnosis rate in this challenging 449 
population21. The inclusion of conditional items (i.e., communication and localization to pain) 450 
further ensures both time gain and patient compliance. Unlike the CRS-R, the SECONDs 451 
additionally provides a total score directly reflecting one diagnosis (0 = coma, 1 = UWS, 2-5 = 452 
MCS-, 6-7 = MCS+, 8 = EMCS), which facilitates its interpretation. An additional index can be 453 
calculated to more accurately track the patient’s behavioral evolution over time. Finally, this new 454 
scale offers an easy-to-use assessment that requires less material and a shorter training 455 
(provided that the administration guidelines are properly followed) compared to the CRS-R, for 456 
which the exmainer’s level of experience might influence the final scores24. 457 
 458 
Critical administration pitfalls of the SECONDs 459 
Even if the SECONDs administration is completed quickly, sufficient time should be allowed for 460 
the patient to produce the required responses. To obtain comparably high rates of diagnostic 461 
accuracy using the SECONDs, it is important that examiners dutifully follow the instructions for 462 
the administration guidelines, especially examiners without extensive experience with the CRS-463 
R. Indeed, the administration of several SECONDs items may involve diverse pitfalls, some of 464 
which were identified in the validation study22. 465 
  466 
Command-following 467 
A command-following assessment is a first step toward the identification of communication 468 
abilities and the recovery of social interactions. The examiner should therefore endeavor to 469 
thoroughly assess the patient’s ability to respond to commands. A particular attention should be 470 
paid to the choice of commands. The commands must be feasible for the patient and account for 471 
any (neurological, motor, linguistic, etc.) limitations. This is particularly important in cases of 472 
suspected LIS, in which at least one of the commands should be related to eye movements (e.g., 473 
“look up”). Indeed, the differential diagnosis between EMCS and LIS using the SECONDs is 474 
possible only if at least one oculomotor command is tested. The diagnosis can be further 475 
confirmed with the communication assessment using an adapted communication code based on 476 
eye movements, which should reveal intact cognitive functions and therefore preserved 477 
functional communication. The examiner should always keep this diagnosis in mind when 478 
assessing patients without motor response, in particular those with a lesion in the brainstem. As 479 
previously stated25, a good knowledge of the patient profile is therefore crucial. The commands 480 
should also avoid movements that are spontaneously performed at a regular rhythm, as 481 
illustrated in case 1. Importantly, such movements must be identified in the observation 482 
assessment. Finally, the commands should not require too much strength, as the patient must 483 
be able to repeat the movement.  484 



   

 
 

 485 
Communication 486 
The implementation of a “yes/no” code may be particularly difficult with some patients. It might 487 
therefore be necessary to double-check that the patient has a good understanding and ability to 488 
use the code by repeatedly asking the patient to show a “yes” and a “no”. The SECONDs includes 489 
five autobiographical questions for assessing communication, as best results have previously 490 
been found using such questions26. If the patient does not respond, the use of situational 491 
questions is proposed to consider potential severe memory deficits, as illustrated in case 2. 492 
 493 
Visual pursuit 494 
This assessment should be administered very cautiously in the SECONDs. It is one of the most 495 
frequently observed with the CRS-R among MCS patients23 and is a common source of 496 
disagreement with the CRS-R visual pursuit assessment. In the SECONDs, the administration of 497 
the visual pursuit includes a criterion of time (i.e., visual pursuit duration), instead of angle 498 
amplitude, for patients with oculomotor impairments, which should be taken into account during 499 
the assessment. Note that this time criterion also avoids practical difficulties regarding the 500 
estimation of angular width without dedicated tools27. Furthermore, the absence of visual pursuit 501 
in a single assessment does not necessarily mean that the patient is unable to perform this item. 502 
Indeed, this assessment requires an effective eye-opening in addition to a good attentional 503 
capacity. Arousal should be promoted before starting the assessment, and manual eye-opening 504 
should be used when spontaneous eye-opening is not sustained or is insufficient to properly test 505 
visual pursuit, as demonstrated in case 3. 506 
 507 
Applicability of the SECONDs 508 
This tool was designed to assess consciousness among a broad population of subjects with 509 
various clinical conditions and its wide applicability allows an examiner to monitor the effect of 510 
an intervention, treatment, or complication on the level of consciousness of the patient. Special 511 
attention should be paid to any change in the treatment regimen of a patient between two 512 
consecutive SECONDs, as psychoactive medication could have an influence on the observed 513 
score. To maximize reproducibility of the results, assessing patients with stable vital parameters, 514 
who are off sedative drugs, and who are on a stable dosage of necessary treatments with 515 
potential psychoactive activity (e.g., antiepileptic drugs) are recommended. Administering the 516 
SECONDs right after a straining examination or therapy (e.g., MRI, physiotherapy) should also be 517 
avoided. The interpretation of the results should take these confounding factors into 518 
consideration when they cannot be eluded. Repeated assessments are particularly encouraged 519 
when optimal administration conditions are not met and complementary diagnostic techniques 520 
should be used in combination with the SECONDs. In particular, end-of-life decisions should 521 
always be based on the most thorough and accurate tools available, including repeated 522 
standardized behavioral scales and validated paraclinical measures of brain function. In that 523 
sense, the CRS-R should be preferred to the SECONDs in all cases where a more granular and 524 
comprehensive clinical assessment of consciousness is needed. In research settings, the SECONDs 525 
should be considered in protocols in which the administration of the full CRS-R is not possible 526 
due to practical or logistical reasons (e.g., a study investigating vigilance fluctuations that requires 527 
repeated assessments within the same day). Additionally, the SECONDs was not designed to 528 



   

 
 

accurately monitor the presence of reflexive behaviors. In patients with a diagnosis of UWS or 529 
coma, brainstem reflexes and other primitive neurological signs should also be tested, as they 530 
provide valuable pathophysiological and prognostic information. Basic information can be 531 
obtained with the widely used Glasgow Coma Scale (GCS)28 and additional elements can be 532 
assessed using more detailed clinical scales, such as the CRS-R16, the Coma/Near Coma Scale29, 533 
the Full Outline of UnResponsiveness (FOUR)30, or the Glasgow-Liège Scale31. 534 
 535 
Future applications 536 
As the original validation study was conducted in French-speaking patients, several undergoing 537 
studies will propose a translation of this new scale into English and other languages. Future work 538 
should also focus on an external validation in a larger sample and include repeated SECONDs 539 
versus CRS-R evaluations as was previously recommended21, 32. The SECONDs and its index score 540 
should additionally be validated in acute settings (i.e., intensive care units) and compared to 541 
other scales such as the GCS28 and the FOUR30. In this view, a prospective longitudinal study 542 
should also assess its predictive value regarding the degree of functional recovery, using 543 
appropriate rehabilitation scales, as previously demonstrated for the CRS-R33. Given that the 544 
SECONDs is an easy-to-use tool requiring minimal training, family members could easily be 545 
implicated in the diagnosis of their relatives with DoC. As the scale was validated on an adult 546 
population, additional studies are needed to determine its applicability among children. 547 
Neurophysiology and neuroimaging techniques play a major role in the modern assessment of 548 
DoC. As the SECONDs can be easily administered before or after paraclinical tests (e.g. EEG, MRI 549 
or PET), investigating the relationships between this new scale and specific biomarkers may also 550 
provide interesting diagnostic and prognostic perspectives. These future essential validation 551 
steps will involve multiple healthcare staff members from several teams across the world with 552 
contrasting experience in the multimodal assessment of patients with severe brain injuries. 553 
 554 
Conclusion 555 
The SECONDs is a quick and promising tool for assessing the level of consciousness in severely 556 
brain-injured patients. This new scale can easily be implemented in clinical and research settings 557 
to reduce misdiagnoses and, consequently, optimize end-of-life and therapeutic decisions in this 558 
challenging population. The use of this administration guide will facilitate its implementation 559 
among untrained professionals and improve its reproducibility across examiners. 560 
 561 
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Simplified Evaluation of CONsciousness Disorders (SECONDs)  

 

A. Observation 
 

 

B. Command-following (score 6) 

3 x 3 spoken commands 
10’’ interval between commands 
(1 x 3 written command if 0/3) 
Stop if 2 commands 3/3 

 
 

C. Communication 

Intentional (score 7) 

Functional (score 8) 

Autobiographical questions  
Name (no), birth date (yes), name (yes), birth date 
(no), children (yes/no) 

If incorrect answer(s):  Situational questions 
Place (yes), wearing a hat (no), place (no), touching 
hand (yes), touching face (no) 

  

 

D. Visual pursuit (score 4) 

Person/mirror, 30 cm from face  
Each movement on horizontal  
or vertical axes = 4’’(→←↓↑) 
 
 

 

E. Visual fixation (score 3) 

Person/mirror, 30 cm from face  
Present stimulus in each  
quadrant 

 
 

F. Pain localization (score 2) 

Inform patient 
5’’ pressure on nail bed 
1 trial on each hand 
 
 
 

G. Oriented behaviors (score 5) 

E.g., scratching, grabbing sheets,  

holding bed, laughing or crying      

contextually,… 
 

 

H. Arousal  

Eye opening (score 1) 

No arousal (score 0) 

Report the percentage of eye-

opening time and administered 

stimulations 

 

…………………………………………………………………………………………………
………………………………………………………………………………………………… 

 
Command 1: ……………………………………………………… …/3 
                   2: ……………………………………………………… …/3 
                   3: ……………………………………………………… …/3 
Written command: …………………………………………… …/3 
 The patient responds at least twice for one of the 

commands (= score 6) 
 
 

Code yes : …………………………………………………………………… 
Code no : …………………………………………………………………… 

    Responses : …/5              o Verbal                 o Autobiographical 
    Correct : …/5                    o Written               o Situational 

 The patient responds (even incorrectly) to at least 3 

questions (= score 7) 

 The patient correctly responds to the 5 questions  

(= score 8) 

  
Horizontal : …/2                                           Vertical : …/2 

o Spontaneous   o Mirror                      □ Manual eye-opening 
The patient shows at least 2 visual pursuits of at least 2 

seconds (= score 4) 

Sup L : …/1                                               Sup R : …/1 
Inf L : …/1                                                 Inf R : …/1 

o Spontaneous   o Mirror                      □ Manual eye-opening 
The patient shows at least 2 visual fixations of at least 2 

seconds (= score 3) 

Localization: L : …/1                   R : …/1 
Anticipation: L : …/1                   R : …/1 

 

The patient touches the point of stimulation at least once 
with the non-stimulated hand (= score 2) 

The patient shows 2 anticipations (= score 6) 

 

0-25%   /   25-50%   /    50-75%   /    75-100% 
 

Spontaneously  / Auditory /  Tactile  / Pain stimulations 
 

 The patient shows at least one eye-opening during the 
whole assessment (= score 1) 

Patient :…………………………………  

 
Date :…………………………  

 
Examiner :……………………………

……  
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Diagnosis : Coma (0) / UWS (1) / MCS- (2-5) / MCS+ (6-7) / EMCS (8) 
Additional index score :  …  /100 

 

Time :…………………………  

 

…………………………………………………………………………………………………
…………………………………………………………………………………… Nb :…… 

The patient shows at least one oriented behavior  
(= score 5) 

Figure 1 Click here to access/download;Figure;SECONDs_figure1.pdf
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SELECT NON-REPETITIVE
COMMANDS

YESNO

B. Command-following

False hopes
Inappropriate therapies

Complementary brain imaging
Ethical considerations

TEST APPROPRIATE 
QUESTION SETS

YESNO

C. Communication

Misdiagnosed confusional state
Depression

Assistive communication technologies
Assessment of needs & quality of life

?

OPEN THE EYES MANUALLY

YESNO

H. Arousal

No communication
End-of-life decisions

Adapted treatment & respiratory support
Pain management

CLINICAL CASE INCORRECT DIAGNOSIS ITEM DESCRIPTION CORRECT DIAGNOSIS

CASE 1: Oculogyric crisis

Administration of 
domperidone

 Involuntary upward
bilateral dystonic
eye movements

 Patient spontaneously
looks up

CASE 2: Korsakoff syndrome

Memory deficits

 Successful response to 
commands

 Incorrect answers to 
autobiographical question set

 Correct answers to other
question sets

!

CASE 3: Neurotoxic ptosis

Cobra snake bite

 Bilateral neurotoxic ptosis 
+ limb paralysis

 No spontaneous eye-
opening

 No alteration of 
consciousness

‘Look up’ ‘Move your
arm / foot’

Autobiographical
questions

Situational
questions

Figure 2 Click here to access/download;Figure;SECONDs_figure2.pdf

https://www.editorialmanager.com/jove/download.aspx?id=1275141&guid=8380139a-962d-4f63-bff6-44acffdda366&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1275141&guid=8380139a-962d-4f63-bff6-44acffdda366&scheme=1


Diagnosis Score Item Sub-item

EMCS 8 5 answers (accurate)

3 or 4 answers (accurate)

5 answers (inaccurate OK)

3 or 4 answers (inaccurate OK)

2 commands 3/3

2 commands 2/3

1 command 3/3

1 command 2/3

More than two different movements

Two different movements

One movement

On four (all) occasions

On three occasions

On two occasions

On four (all) occasions

On three occasions

On two occasions

On both hands

On one hand

Spontaneously

To auditory stimulation

To tactile stimulation

To pain

Coma 0 None

Communication*

MCS+

7

6 Command-following

3 Visual fixation

2 Pain localization*

UWS 1
Arousal

MCS-

5 Oriented behaviors

4 Visual pursuit

Table 1 Click here to access/download;Table;Table1.xlsx

https://www.editorialmanager.com/jove/download.aspx?id=1275142&guid=edbaa73e-9ad6-4c21-beac-fd3da438c0ea&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1275142&guid=edbaa73e-9ad6-4c21-beac-fd3da438c0ea&scheme=1


Additional index points

29

21

14

7

24

18

12

6

15

10

5

16

12

8

12

9

6

4

2

4

3

2

1

0



CRS-R

 Median = 17 min, IQR = 12-22 min

Diagnosis

UWS patients 12

MCS patients 28

EMCS patients 17

Concurrent validity 

with the CRS-R

Intra-rater reliability

Inter-rater reliability

Correlation between  

SECONDs and CRS-R 

total scores

W = 8791; p  < 0.001

Administration 

duration

Table 2 Click here to access/download;Table;Table2.xlsx
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Same-day SECONDs Best SECONDs

14 13

27 25

16 19

KW  = 0.79; 48/57; 84.21% KW = 0.84; 50/57; 87.72%

rs = 0.91 rs = 0.92

S = 3110.2; p  < 0.001 S = 2343.8; p  < 0.001

 Median = 7 min, IQR = 5-9 min

KW = 0.82; 49/57; 85.96%

KW = 0.91; 53/57; 92.98%

W = 8791; p  < 0.001



Name of Material/ Equipment Company Catalog Number Comments/Description

Mirror NA NA The mirror must have a minimum size of 10 cm x 10 cm for a square-shaped mirror and 10 cm in diameter for a round-shaped one. The patient must be able to see the reflection of his whole head in it when placed at a distance of 30 cm from his face.

Scoring sheet NA NA All the required fields must be filled by the examiner in the scoring sheet provided as Figure 1.

Table of Materials Click here to access/download;Table of Materials;Materials_revised.xls
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The mirror must have a minimum size of 10 cm x 10 cm for a square-shaped mirror and 10 cm in diameter for a round-shaped one. The patient must be able to see the reflection of his whole head in it when placed at a distance of 30 cm from his face.

All the required fields must be filled by the examiner in the scoring sheet provided as Figure 1.



The mirror must have a minimum size of 10 cm x 10 cm for a square-shaped mirror and 10 cm in diameter for a round-shaped one. The patient must be able to see the reflection of his whole head in it when placed at a distance of 30 cm from his face.



SECONDs administration guidelines: A fast tool to assess 
consciousness in brain-injured patients 

 
RESPONSE TO EDITORS 

 
We thank the editors for their further comments on our revised manuscript. We have 
considered and addressed the remaining two comments in our attached revised manuscript. 

 

1. The section 5.4 of the protocol has been rephrased to avoid the ambiguity in the 
scoring guidelines of the “communication” item. 

2. An additional table (Table 2) has been added to provide an overview of the results 
from the validation study of the SECONDs. 

Additionally, we have noted that the editors have performed some layout changes to the 
manuscript, to better fit editorial guidelines. We agree with most of these changes but we 
would strongly appreciate if the numeration of the items could be kept in letters (A-H) rather 
than numbers. This was carefully decided to avoid any confusion with the score of the scale, 
which ranges from 0 to 8 but does not directly correspond to the order of items. This 
numeration system is also used in Figure 1 and in the validation article, therefore we request 
that you change back to the numeration system used in the previous version of the 
manuscript, if that can fit editorial guidelines. Thank you very much for your understanding. 

 

With our respectful regards, 

 

Leandro Sanz 

on behalf of all co-authors 
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