ROAD SIGN PERCEPTION TEST

Paul Green

October 18 2008

This test is now programmed and was demonstrated at an exhibit booth at NAN in New York. I am making it public at this stage to establish copyright. 
It is a completely new test, not only from the perspective of effort measurement, but also for measuring impairment which is relevant to road safety and air safety. 
It is based on something I discovered in an experiment I did as an undergraduate. 

1. 8 students were tested on a tachistoscope when sober. 
2. I flashed road signs in front of their eyes as they watched a red dot. 
3. The road signs had to be at least 30 milliseconds in duration before they could say what the signs were (e.g. STOP).
4. Then they had two drinks over a one hour period.
5. On retesting after these two drinks, it took an average of 900 milliseconds for them to be able to name the road sign. A thirty-fold increase!  
6. Thus, it seems that alcohol impairs fast visual perception, even after only two drinks.   

The Road Sign Test uses stimuli presented on a computer screen.  
· The person watches a red dot.  It flashes once and flashes again.

· Immediately after that, there is a road sign presented for 25 msecs. or longer durations, up to 1700 msecs. 
· Thus, one gradient of difficulty is created by the fast – slow stimulus presentation dimension.  

· A second gradient of difficulty is created by the number of road signs, where more road signs make the task more difficult.  There are either one, two or three road signs. 
· After each presentation, the person uses the mouse to select the road signs just seen from an array of signs on the right of the screen.  
· The scores are expressed as percentage of maximum score. 
Here is one graph showing how a psychologist colleague and two psychological assistants scored when trying their best (Healthy1, 2 and 3).  
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This graph shows that there are individual differences in performance on this test even in healthy adults. However, they all show a definite advantage of scores on the easier items (slow stimulus presentations at left side of graph) than on the harder items (faster presentations at right side). The graph slopes down from left to right in all cases. This is a valid profile and it resembles the valid profiles seen on the MSVT, NV-MSVT and WMT, all of which contain easy and hard items. As in the case of all the latter tests, proper interpretation of the Road Sign Test without analysis of the profile is not possible.
For example, the mean score for Healthy1 (dark blue) is about 90% correct on the 1700, 1300 and 900 msecs. trials but it is much lower and about 50% correct on the 100, 75 and 25 msecs. trials. This gradient is like the EASY-HARD gradient on the MSVT, for example. 

How does someone with dementia score? Here is a man with HIV related dementia, who produced a clear dementia profile on both the WMT and MSVT. 
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· His scores on easy items are much lower than the healthy comparison groups.

· Note that we do not say that his effort was poor simply because he scored below the normal mean on easy subtests. 

· I would suggest that what we see in the pink line is the possible dementia profile on the Road Sign Test. 
His scores are all below those of the healthy adult AND there is a beautiful easy-hard difference. Whether a person is impaired or not, the slow items (far left) are easier than the fast items (far right).  
QUESTIONS: What happens if someone does not make a good effort on this visual perceptual task, in which some signs are shown at 25 msecs, some at 75 msecs., some at 500 msecs. etc?  

Will they still show the expected pattern of higher scores on slower stimulus presentations than on faster presentations?

ANSWER:  The answer is in the next graph 
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The malingering taxi driver has flat-lined.  

He scores about 22% correct, on average, whether he sees the road signs at the 25 milliseconds presentation rate or at 1700 milliseconds. This is not credible. The low scores, in themselves, might be credible in some people with dementia, just as people with dementia may score below the cut-offs on easy subtests of the WMT, MSVT or NV-MSVT. What tells us whether the data are credible or not is whether the data fit the expected profile of easy versus hard subtest scores. In this case, they do not.    
He does not show the easy-hard difference which we saw in healthy adults and in the man with HIV dementia.

On the next page, we can see the man with dementia and the malingering taxi driver’s scores in the same graph. 
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Future research will tell how well this test works in detecting invalid test results.  It will also show how well this test measures the effects of alcohol or drugs on visual perception. Based on past observations, we expect that alcohol will especially impair perception of stimuli presented for less than a second and of three road signs. Here is my own set of scores on 3 signs before any alcohol (after doing the test many times during its development) and then after two beers in an hour. 
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We hope to validate the test by comparing scores in adults who pass effort tests, adults who fail effort tests and children who pass effort tests. 
The plan is also to study people with various blood alcohol levels and on various drugs, and to study people with neurological diseases (e.g. MS, dementia). 
If we can show that a blood alcohol level of .08 (legally impaired) produces certain scores on this test, we will be able to compare people with dementia with people who are legally impaired to drive while under the influence of alcohol.  

It may be noted that an elderly doctor, in his eighties, who does not drive, obtained an overall mean score of only 60% correct on this test, whereas healthy young adults scored about 95% correct on the whole test. 
We need more research to validate the Road Sign Perception Test. Does it predict a person’s safety to drive or fly? I think it might do so but it is an empirical question. Will it show dementia in the early stages, before other data show deficits relevant to flying? We do not yet know.
If anyone wishes to use this test, please email me at paulgreen@shaw.ca    
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Sheet1

		ROAD SIGN PERCEPTION TEST Database

		Name		DOB		Education		Score /126		% 1 sign		% 2 signs		% 3 signs				Mn_fast		Mn_slow		Ov_diff		Overall score at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms		1 sign at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms		2 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms				Mn_fast		Mn_slow		Ov_diff		1700ms		1300ms		900ms		500ms		100ms		75ms		3 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

		Wayne B		12/24/49		10		72		86		53		51		Wayne B		39		71		-32		33		44		39		61		78		78		67		33		100		67		100		100		100		100		33		33		50		50		83		67		50		Wayne B		29		71		-41		67		78		67		56		22		33		33		33		22		56		67		78		67

		H.I.						50		71		47		24		H.I.		30		47		-17		22		28		39		39		50		55		44		33		33		33		100		100		100		100		33		33		50		17		67		83		50		H.I.		22		22		0		22		22		22		33		33		22		11		22		33		33		22		22		22

		Roger G						102		100		88		70		Roger G		72		87.25		-15		67		83		67		78		88		100		83		100		100		100		100		100		100		100		67		100		83		100		83		100		83		Roger G		55		89		-34		78		100		89		55		44		67		55		67		44		55		89		100		78

																																																																		Ava		52		93		-41		89		100		89		89		33		67		56

																		25, 75, 100		rest

																																																																														3 signs at

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms																				1 sign at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms						signs		25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																								Wayne B		67		78		67		56		22		33		33																		Wayne B		33		100		67		100		100		100		100				wayne b		1 sign		33		100		67		100		100		100		100

																																																																								H.I.		22		22		22		33		33		22		11																		H.I.		33		33		33		100		100		100		100						2 signs		33		33		50		50		83		67		50

																																																																								Roger G		78		100		89		55		44		67		55																		Roger G		100		100		100		100		100		100		100						3 signs		33		33		22		56		67		78		67

																																																																								Ava		89		100		89		89		33		67		56

																																																																																																										2 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms								25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																																																								Wayne B		33		33		50		50		83		67		50				H.I.		1 sign		33		33		33		100		100		100		100

																																																																								Ava		56		67		33		89		89		100		89																		H.I.		33		33		50		17		67		83		50						2 signs		33		33		50		17		67		83		50

																																																																																																								Roger G		67		100		83		100		83		100		83						3 signs		11		22		33		33		22		22		22

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms								1700ms		1300ms		900ms		500ms		100ms		75ms		25ms

																																																																								HIV DEMENTIA		67		78		67		56		22		33		33						No drinks		100		100		100		89		100		100		100

																																																																								MALINGERER		22		22		22		33		33		22		11						Two drinks		100		100		89		78		78		70		67

																																																																																																										3 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms								25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms																		Wayne B		33		33		22		56		67		78		67				Roger G		1 sign		100		100		100		100		100		100		100

																																																																								Ava		89		100		89		89		33		67		56

																																																																								MALINGERER		22		22		22		33		33		22		11																		H.I.		11		22		33		33		22		22		22						2 signs		67		100		83		100		83		100		83

				% 1 sign		% 2 signs		% 3 signs						25ms (ALL)										75ms		100ms		500ms		900ms		1300ms		1700ms						25ms		75ms		100ms		500ms		900ms		1300ms		1700ms																				Roger G		78		100		89		55		44		67		55																		Roger G		55		67		44		55		89		100		78						3 signs		55		67		44		55		89		100		78

		Wayne B		86		53		51				Wayne B		33										44		39		61		78		78		67				Wayne B		33		100		67		100		100		100		100																				Ava		89		100		89		89		33		67		56

		H.I.		71		47		24				H.I.		22										28		39		39		50		55		44				H.I.		33		33		33		100		100		100		100																				Ellen		100		100		100		78		78		78		56

		Roger G		100		88		70				Roger G		67										83		67		78		88		100		83				Roger G		100		100		100		100		100		100		100																				RB		56		78		89		67		22		56		44

																																																																								HIV DEMENTIA		67		78		67		56		22		33		33

																																																																																																																3 signs at

																								Score /126																																				2 siogns																																																25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

														Wayne B										72																																25ms		75ms		100ms		500ms		900ms								1700ms		1300ms		900ms		500ms		100ms		75ms		25ms				1300ms												1700ms						Wayne B		33		33		22		56		67		78		67

														H.I.										50																														Wayne B		33		33		50		50		83						Healthy1		89		100		89		89		33		67		56				67												50						H.I.		11		22		33		33		22		22		22

														Roger G										102																														H.I.		33		33		50		17		67						Healthy2		100		100		100		78		78		78		56				83												50						Roger G		55		67		44		55		89		100		78

																																																						Roger G		67		100		83		100		83						Healthy3		78		100		89		55		44		67		55				100												83

																																																																								1700ms		1300ms		900ms		500ms		100ms		75ms		25ms

																																																																						Healthy1		89		100		89		89		33		67		56

																																																																						HIV DEMENTIA		67		78		67		56		22		33		33
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Sheet1

		ROAD SIGN PERCEPTION TEST Database

		Name		DOB		Education		Score /126		% 1 sign		% 2 signs		% 3 signs				Mn_fast		Mn_slow		Ov_diff		Overall score at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms		1 sign at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms		2 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms				Mn_fast		Mn_slow		Ov_diff		1700ms		1300ms		900ms		500ms		100ms		75ms		3 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

		Wayne B		12/24/49		10		72		86		53		51		Wayne B		39		71		-32		33		44		39		61		78		78		67		33		100		67		100		100		100		100		33		33		50		50		83		67		50		Wayne B		29		71		-41		67		78		67		56		22		33		33		33		22		56		67		78		67

		H.I.						50		71		47		24		H.I.		30		47		-17		22		28		39		39		50		55		44		33		33		33		100		100		100		100		33		33		50		17		67		83		50		H.I.		22		22		0		22		22		22		33		33		22		11		22		33		33		22		22		22

		Roger G						102		100		88		70		Roger G		72		87.25		-15		67		83		67		78		88		100		83		100		100		100		100		100		100		100		67		100		83		100		83		100		83		Roger G		55		89		-34		78		100		89		55		44		67		55		67		44		55		89		100		78

																																																																		Ava		52		93		-41		89		100		89		89		33		67		56

																		25, 75, 100		rest

																																																																														3 signs at

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms																				1 sign at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms						signs		25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																								Wayne B		67		78		67		56		22		33		33																		Wayne B		33		100		67		100		100		100		100				wayne b		1 sign		33		100		67		100		100		100		100

																																																																								H.I.		22		22		22		33		33		22		11																		H.I.		33		33		33		100		100		100		100						2 signs		33		33		50		50		83		67		50

																																																																								Roger G		78		100		89		55		44		67		55																		Roger G		100		100		100		100		100		100		100						3 signs		33		33		22		56		67		78		67

																																																																								Ava		89		100		89		89		33		67		56

																																																																																																										2 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms								25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																																																								Wayne B		33		33		50		50		83		67		50				H.I.		1 sign		33		33		33		100		100		100		100

																																																																								Ava		56		67		33		89		89		100		89																		H.I.		33		33		50		17		67		83		50						2 signs		33		33		50		17		67		83		50

																																																																																																								Roger G		67		100		83		100		83		100		83						3 signs		11		22		33		33		22		22		22

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms								1700ms		1300ms		900ms		500ms		100ms		75ms		25ms

																																																																								HIV DEMENTIA		67		78		67		56		22		33		33						No drinks		100		100		100		89		100		100		100

																																																																								MALINGERER		22		22		22		33		33		22		11						Two drinks		100		100		89		78		78		70		67

																																																																																																										3 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms								25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms																		Wayne B		33		33		22		56		67		78		67				Roger G		1 sign		100		100		100		100		100		100		100

																																																																								Ava		89		100		89		89		33		67		56

																																																																								MALINGERER		22		22		22		33		33		22		11																		H.I.		11		22		33		33		22		22		22						2 signs		67		100		83		100		83		100		83

				% 1 sign		% 2 signs		% 3 signs						25ms (ALL)										75ms		100ms		500ms		900ms		1300ms		1700ms						25ms		75ms		100ms		500ms		900ms		1300ms		1700ms																				Roger G		78		100		89		55		44		67		55																		Roger G		55		67		44		55		89		100		78						3 signs		55		67		44		55		89		100		78

		Wayne B		86		53		51				Wayne B		33										44		39		61		78		78		67				Wayne B		33		100		67		100		100		100		100																				Ava		89		100		89		89		33		67		56

		H.I.		71		47		24				H.I.		22										28		39		39		50		55		44				H.I.		33		33		33		100		100		100		100																				Ellen		100		100		100		78		78		78		56

		Roger G		100		88		70				Roger G		67										83		67		78		88		100		83				Roger G		100		100		100		100		100		100		100																				RB		56		78		89		67		22		56		44

																																																																								HIV DEMENTIA		67		78		67		56		22		33		33

																																																																																																																3 signs at

																								Score /126																																				2 siogns																																																25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

														Wayne B										72																																25ms		75ms		100ms		500ms		900ms								1700ms		1300ms		900ms		500ms		100ms		75ms		25ms				1300ms												1700ms						Wayne B		33		33		22		56		67		78		67

														H.I.										50																														Wayne B		33		33		50		50		83						Ava		89		100		89		89		33		67		56				67												50						H.I.		11		22		33		33		22		22		22

														Roger G										102																														H.I.		33		33		50		17		67						Ellen		100		100		100		78		78		78		56				83												50						Roger G		55		67		44		55		89		100		78

																																																						Roger G		67		100		83		100		83						Roger G		78		100		89		55		44		67		55				100												83
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		ROAD SIGN PERCEPTION TEST Database

		Name		DOB		Education		Score /126		% 1 sign		% 2 signs		% 3 signs				Mn_fast		Mn_slow		Ov_diff		Overall score at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms		1 sign at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms		2 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms				Mn_fast		Mn_slow		Ov_diff		1700ms		1300ms		900ms		500ms		100ms		75ms		3 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

		Wayne B		12/24/49		10		72		86		53		51		Wayne B		39		71		-32		33		44		39		61		78		78		67		33		100		67		100		100		100		100		33		33		50		50		83		67		50		Wayne B		29		71		-41		67		78		67		56		22		33		33		33		22		56		67		78		67

		H.I.						50		71		47		24		H.I.		30		47		-17		22		28		39		39		50		55		44		33		33		33		100		100		100		100		33		33		50		17		67		83		50		H.I.		22		22		0		22		22		22		33		33		22		11		22		33		33		22		22		22

		Roger G						102		100		88		70		Roger G		72		87.25		-15		67		83		67		78		88		100		83		100		100		100		100		100		100		100		67		100		83		100		83		100		83		Roger G		55		89		-34		78		100		89		55		44		67		55		67		44		55		89		100		78

																																																																		Ava		52		93		-41		89		100		89		89		33		67		56

																		25, 75, 100		rest

																																																																														3 signs at

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms																				1 sign at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms						signs		25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																								Wayne B		67		78		67		56		22		33		33																		Wayne B		33		100		67		100		100		100		100				wayne b		1 sign		33		100		67		100		100		100		100

																																																																								H.I.		22		22		22		33		33		22		11																		H.I.		33		33		33		100		100		100		100						2 signs		33		33		50		50		83		67		50

																																																																								Roger G		78		100		89		55		44		67		55																		Roger G		100		100		100		100		100		100		100						3 signs		33		33		22		56		67		78		67

																																																																								Ava		89		100		89		89		33		67		56

																																																																																																										2 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms								25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																																																								Wayne B		33		33		50		50		83		67		50				H.I.		1 sign		33		33		33		100		100		100		100

																																																																								Ava		56		67		33		89		89		100		89																		H.I.		33		33		50		17		67		83		50						2 signs		33		33		50		17		67		83		50

																																																																																																								Roger G		67		100		83		100		83		100		83						3 signs		11		22		33		33		22		22		22

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms								1700ms		1300ms		900ms		500ms		100ms		75ms		25ms

																																																																								HIV DEMENTIA		67		78		67		56		22		33		33						No drinks		100		100		100		89		100		100		100

																																																																								MALINGERER		22		22		22		33		33		22		11						Two drinks		100		100		89		78		78		70		67

																																																																																																										3 signs at
25ms		75ms		100ms		500ms		900ms		1300ms		1700ms								25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

																																																																										1700ms		1300ms		900ms		500ms		100ms		75ms		25ms																		Wayne B		33		33		22		56		67		78		67				Roger G		1 sign		100		100		100		100		100		100		100

																																																																								Ava		89		100		89		89		33		67		56

																																																																								MALINGERER		22		22		22		33		33		22		11																		H.I.		11		22		33		33		22		22		22						2 signs		67		100		83		100		83		100		83

				% 1 sign		% 2 signs		% 3 signs						25ms (ALL)										75ms		100ms		500ms		900ms		1300ms		1700ms						25ms		75ms		100ms		500ms		900ms		1300ms		1700ms																				Roger G		78		100		89		55		44		67		55																		Roger G		55		67		44		55		89		100		78						3 signs		55		67		44		55		89		100		78

		Wayne B		86		53		51				Wayne B		33										44		39		61		78		78		67				Wayne B		33		100		67		100		100		100		100																				Ava		89		100		89		89		33		67		56

		H.I.		71		47		24				H.I.		22										28		39		39		50		55		44				H.I.		33		33		33		100		100		100		100																				Ellen		100		100		100		78		78		78		56

		Roger G		100		88		70				Roger G		67										83		67		78		88		100		83				Roger G		100		100		100		100		100		100		100																				RB		56		78		89		67		22		56		44

																																																																								HIV DEMENTIA		67		78		67		56		22		33		33

																																																																																																																3 signs at

																								Score /126																																				2 siogns																																																25ms		75ms		100ms		500ms		900ms		1300ms		1700ms

														Wayne B										72																																25ms		75ms		100ms		500ms		900ms								1700ms		1300ms		900ms		500ms		100ms		75ms		25ms				1300ms												1700ms						Wayne B		33		33		22		56		67		78		67

														H.I.										50																														Wayne B		33		33		50		50		83						Healthy1		89		100		89		89		33		67		56				67												50						H.I.		11		22		33		33		22		22		22

														Roger G										102																														H.I.		33		33		50		17		67						Healthy2		100		100		100		78		78		78		56				83												50						Roger G		55		67		44		55		89		100		78

																																																						Roger G		67		100		83		100		83						Healthy3		78		100		89		55		44		67		55				100												83
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