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SUMMARY

     It was hypothesized that triazolam might decrease central apneas associated with arousal periods in patients with central sleep apnea by hastening the onset of consolidated sleep.  Five male patients, diagnosed as having central sleep apnea on a screening night, participated in a double-blind randomized cross over study of the effect of placebo, 0.125 mg triazolam, and 0.25 mg triazolam on sleep, respiration, and daytime function.  Results indicated that the medication increased total sleep and decreased central apnea index and number of brief arousals.  Improved sleep quality was reflected in improved daytime psychomotor performance and alertness.  These data, if replicated, imply that benzodiazepine use may be beneficial in patients with central sleep apnea.
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     Several studies have shown that periodic brief arousals during sleep result in impaired daytime performance and increased sleepiness in both normal young adults (1,2) and in patients with sleep disorders (3,4).  Several sleep disorders may fragment sleep, but such sleep disturbance is typically greatest in obstructive sleep apnea, central sleep apnea, and periodic leg movements.

     Since an empiric link has been demonstrated between sleep fragmentation and poor daytime performance, it can be hypothesized that the sleep-associated symptoms in patients with sleep apnea and periodic leg movements are secondary to sleep disruption and that those symptoms can be treated by consolidation of sleep.  Indeed, when patients with obstructive sleep apnea are effectively treated by tracheostomy or nasal Continuous Positive Airway Pressure (CPAP), sleep fragmentation immediately disappears and daytime alertness returns to normal within a few days.

     Similarly, recent studies with patients suffering from periodic leg movements have shown that benzodiazepines may not reduce leg movements but may still consolidate sleep and result in increased daytime function (5).  In patients with central sleep apnea (CSA), treatment has typically been directed at eliminating apneas by using respiratory stimulants (6,7).  However, when central apneas are followed by arousals, as is frequently the case (8), the arousals

 may increase chemosensitivity, which causes an increase in respiration, and result in a compensatory central apnea as the patient returns to sleep (9, 10, 11).  Such reasoning is supported by data showing that patients with central sleep apnea have apneas 2-3 times more frequently in stage 1 (transitional) sleep than in stage 2 or REM (12).  As such, it is possible that central sleep apnea may be a wake-sleep transitional disorder and that a means of decreasing wake-sleep transitions may also decrease the central apneas.

     While direct studies of the effect of benzodiazepines in patients with central sleep apnea have not been published, two studies hint at the possible effects of benzodiazepines in these patients.  Guilleminault, et al (13) treated two patients with periodic leg movements and central sleep apnea with clonazepam and found a reduction of both leg movements and apneas (apnea index decreased from 48 to 8 overall).  A recent study of temazepam in normals at high altitude (14), found a 33% decrease in total altitude-associated central apneas.  While this reduction was not statistically significant due to a small number of subjects (Ss) and large variability, the decrease would have been even greater if apnea index had been calculated.

      We hypothesized:  1) that CSA is a disorder which can be linked to inappropriate arousal in addition to inappropriate control of respiration, 2) that suppressing sleep onset related arousals would decrease central sleep apneas and improve sleep continuity, daytime alertness and daytime performance, 3) that a propitious response to suppression of sleep arousals with a short acting benzodiazepine (triazolam) would provide evidence supporting both the arousal linkage of CSA and a potential new form of therapy for central sleep apnea.

METHOD

Subjects

     Inclusion criteria required patients to be between 55 and 75 years of age, to be in general good health and to have demonstrated central sleep apnea with some increase in daytime sleepiness.  Patients had typically been referred to the sleep disorder center after they had been told that they had apparent pauses in their breathing during sleep.  The patients did not suffer from chronic pain or any uncontrolled neurologic, hematologic, hepatic, renal or cardiovascular disease.  At the time of study, patients were not using any prescription tranquilizers, or hypnotics.  Potential subjects with significant psychopathology, uncontrolled diabetes, thyroid dysfunction, or evidence of narcolepsy were excluded.  Patients with clear obstructive sleep apnea were also excluded.

Screening

     Potential subjects had a sleep history, physical exam, psychological screen (Minnesota Multiphasic Personality Inventory - MMPI) and laboratory tests including SMAC, T4 and urinalysis.  Consenting subjects with normal lab values and MMPI were scheduled for a sleep laboratory screening night followed by daytime testing.  Entry into the study proper required the presence of central sleep apnea resulting in at least 80 electroencephalographic (EEG) arousals or awakenings.  Patients with more than 5 mixed or obstructive apneas per hour of sleep were excluded from the study.  The study was approved by the Institutional Review Board.

     A total of 5 subjects were qualified and entered into the study proper. All subjects were male and averaged 70 years of age (range 65-74 yrs), 183 lbs (range 165-200 lbs), and 5'7" in height.

Study

     Subjects slept for four nights on each of three nonconsecutive laboratory weeks.  On each night, a pill was taken 30 min prior to a standard 2200-2400 bedtime.  The pill was matched placebo, 0.125 mg triazolam, or 0.25 mg triazolam.  On each week, subjects received placebo on the first laboratory night.  Subjects then received either three consecutive nights of placebo, three consecutive nights of triazolam 0.125 mg or three consecutive nights of triazolam 0.25 mg.  Following the first, second, and fourth nights of each week (laboratory nights), subjects remained in the laboratory for a full day of performance testing and Multiple Sleep Latency Tests (MSLT).  Daytime tests included the Profile of Mood States, short term memory (15), 3 30-min. versions of Wilkinson Addition (16), and 3 30-min. versions of Wilkinson Vigilance (16).  The tests were selected to measure mood, memory, response speed/productivity, and attention.  These are variables which are most responsive to sleep loss (17).  The assignment of medication and placebo conditions to subjects was random and double-blind.  One subject did not participate in the 0.25 mg condition.

     Subjects were instructed to take no psychotropic or sedating medication for 7 days prior to the beginning of the study and throughout the course of the study.  One subject, under long term therapy for a seizure disorder with phenobarbital, was allowed to continue that medication.  Subjects also refrained from alcohol ingestion for 2 days prior to the study and during the laboratory sessions.  Subjects were asked to refrain from caffeine consumption during the study.  Non-caffeinated coffee and beverages were permitted.  Patients arrived at the laboratory each evening approximately one hour prior to their normal bedtime and were prepared for standard polysomnographic recordings (18) including EEG; electrooculogram (EOG); electromyogram (EMG); electrocardiogram (EKG); airflow, as measured by SomniprobeTM nasal and oral thermistor; chest and abdominal movements (cardiopneumograph or SomniguageTM); left and right anterior tibialis EMG; and %SaO2 (Biox model II with ear probe or 3700 with finger probe).  Central apneas, mixed and obstructive apneas, and hypopneas were all scored from the airflow and chest movement channels.  A modified oxygen mask was worn by Ss during recordings to assure that any expired airflow would be directed across one of the thermistor beads.  Evidence from a study using esophageal pressure and airflow (8) and our experience suggests that central and obstructive apnea can be reliably recorded and differentiated by monitoring airflow.  Central apneas were scored when there was a complete absence of chest movement from both chest leads and a complete absence of airflow throughout the greater than 10 second event.  Any evidence of chest movement during periods of 10 or more seconds without airflow was scored as a mixed/obstructive apnea.  Hypopneas were scored when airflow was reduced to less than 50% of surrounding airflow levels.  Pauses in respiration following body movements or during periods of wakefulness were not scored.  Patients received placebo or medication 30 minutes prior to lights out.  Sleep records were scored according to Rechtschaffen & Kales (19).  In addition to apneas and leg movements, all brief EEG arousals were scored for each record.  An EEG arousal was defined as a 3-sec change in ongoing EEG including a burst of alpha or EEG speeding or a chin EMG increase.  Additionally, the distribution of apneas and EEG arousals during the night were examined.

RESULTS

     Data from the study were analyzed by repeated measures analysis of variance.  Nocturnal sleep and respiratory variables were analyzed by comparing the final two laboratory nights on the placebo week with the two laboratory nights of administration of triazolam 0.125 mg and the two laboratory nights of administration of triazolam 0.25 mg.  The analyses tested for medication condition (2 degrees of freedom (df)), night of administration (1 df) and night by condition interaction (2 df).  No significant night by condition interactions were found except as noted, and the interaction variance was therefore pooled with error to test the main effects for night and condition.  Where significant F-values were found at p<.05 with Greenhouse-Geisser criterion, pairwise comparisons were performed with the Neuman-Keuls procedure at the .05 level and based upon Greenhouse-Geisser df (20).  Significant differences are noted in the tables.

Sleep Data

     A summary of sleep stage values in the three conditions can be seen in Table 1.  It can be seen that while time in bed was held constant, there was a significant increase in total sleep time of about 50 min in both medication conditions as compared to placebo.  As expected, this change was reflected in decreased %W and increased sleep efficiency.  The increase in sleep was primarily in stage 2, which increased over 10% in both medication conditions.  Increased efficiency of sleep was also seen in a significant reduction of stage changes in the medication conditions.  Brief arousals, as defined by arousal index, were found to be significantly decreased in the 0.125 mg condition as compared to placebo (35 vs. 26 arousals per hour).  SWS, which was very low in these Ss on placebo,was not changed by triazolam.

Respiratory Data

     Respiratory data are found in Table 2.  Overall, subjects averaged 19 total apneas per hour of sleep on placebo nights.  About three of those apneas were mixed or obstructive and the remaining 16 were central.  It can be seen from Table 3 that triazolam at both dose levels had no effect on obstructive apneas but decreased central apneas by about 50%.  As a result, a significant decrease in both the apnea and apnea plus hypopnea index was found.  No significant change was found in the length of the remaining apneas, the number of desaturations below 85% SaO2 or in desaturations of more than 6% SaO2.

     The distribution of apneas in sleep stages was also examined, and the data are summarized in Table 3.  Total apneas and apneas per minute of sleep stages 1, 2, and REM were calculated for each night.  Not all subjects had stages 3 and 4 sleep, and very few apneas appeared in those stages.  Therefore, SWS was not analyzed.  Central apneas were primarily a stage 1 and stage 2 phenomenon.  The baseline occurrence rate of about 1 apnea per 2 min in stage 1 sleep was reduced to 1 per 3 min in the medication conditions (F2,8 = 11.21, p < .01).  There was also a significant reduction in the total number of apneas in stage 1 in both medication conditions compared to placebo (F2,8 = 7.75, p = .01).  There was a tendency for apneas per minute of stage 2 sleep to also be reduced (F2,8 = 4.04, p = .06) in the medication condition.  Total apneas in stage 2 were not reduced by the medication because triazolam increases stage 2 sleep.

Subjective Report

     Subjective report data can be seen in Table 4.  Subjects generally reported improved sleep after the use of medication, but the results were statistically significant for only two variables.  Subjects reported significantly improved quality of sleep and sleep depth in both medication doses as compared to placebo.

Daytime Performance

     The analysis of the performance data differed from the analysis of the sleep in two respects.  First, a significant learning effect exists for the performance tasks used in the study.  To control for learning effects, a regression line was standardly fit through the placebo days in the study.  This regression equation was then used to predict performance on post-medication days.  The placebo predicted performance values were then compared to the actual observed performance values.  Second, because the tasks were repeated during each day, a term for time of task administration was also added to the ANOVA model.

     The daytime testing data is summarized in Table 5.  The table differs from earlier tables in that it also notes significant ANOVA interactions.  For the number of correct additions, significant main effects for Condition and Dose indicated that more correct additions were completed overall on the day following the use of triazolam, 0.125 mg than after placebo or triazolam 0.25 mg (see Figure 1).  While a significant F-value indicated an interaction between Time of Test, and Drug Dose for number of incorrect additions, pairwise comparisons did not reveal any significant mean differences.  For the vigilance task, a significant Time of Test by Condition by Drug Dose interaction was found.  Pairwise comparisons revealed that Vigilance Hit Rate (percent of correctly detected signals) was higher at the midday test in the 0.25 mg triazolam condition than in the placebo condition (see Figure 2).  For false alarms (number of background stimuli incorrectly identified as signals) on the vigilance task, there were significant Night by Condition and Time by Condition interactions (Table 5).  False alarms were increased in the medication conditions as compared to placebo following the first night, particularly at the second test time.  Following the third medication night, however, this difference no longer existed.

     Sleepiness, as measured by the Stanford Sleepiness Scale, was significantly reduced following the 0.125 dose as compared to both placebo and the 0.25 mg dose.  The only observed significant effect found in the Profile of Mood States was a Night by Condition interaction for the Confusion variable. Confusion was increased following the final night of triazolam 0.25 mg use as compared to the first night of triazolam 0.25 mg dose.  MSLT data is also presented in Table 5.  No significant changes in daytime nap latencies were found across conditions.

DISCUSSION

      The data indicate that triazolam was effective in increasing the total sleep in this small group of patients with central sleep apnea.  The medication primarily increased stage 2 sleep.  A 3-4% decrease in stage 1 sleep following medication did not reach significance (p<.1).  However, evidence that subjects had more consolidated sleep in addition to more stage 2 was seen in the stage change and arousal data.  Both indices were significantly reduced in medication conditions as compared to placebo.

     As hypothesized, this evidence of more consolidated sleep was accompanied by a significant decrease in apnea index.  Separate calculations of apnea plus hypopnea index, obstructive apnea index, and central apnea index revealed that the decrease in central apneas did not result in an increase in hypopneas or in obstructive apneas.  Other respiratory data indicated that the remaining apneas were neither increased or decreased in maximal length and that there was no change in minimum oxygen saturation level or number of desaturations.  However, the trends in the data for both minimum saturation level and number of desaturations were in the direction of less pathology following the 0.125 mg dose compared to placebo.

     The current data indicated a high frequency of apneas in stage 1 sleep relative to stage 2 and REM, as has been demonstrated previously (12).  Triazolam was effective both in reducing the number of stage 1 apneas and in reducing the number of apneas per minute of stage 1 sleep as hypothesized.  The medication had less impact on stage 2 apneas and no effect on apneas in REM.

     The data indicated that there was a significant increase in rated quality of sleep; improved psychomotor performance during the following day on addition problems correctly completed (.125 mg dose), improved vigilance hit rate (.25 mg dose); and decreased sleepiness as measured by the Stanford Sleepiness Scale (.125 mg dose).  Negative daytime effects observed included an increase in Vigilance False Alarms, primarily on the first day following medication use, and an increase in Incorrect Additions during one afternoon testing following .25 mg of triazolam.  These negative effects are often associated with increased responding levels associated with increased arousal (i.e., when more total responses are made in a given time period, one expects more correct responses and more incorrect responses) (21).  There was also an overall increase on the confusion scale across days after medication nights for the .25 mg dose of triazolam.  This change, which represented an increase in confusion from below placebo levels following the first night to exceeding placebo levels on the final night, may represent a build up of medication effect or a chance finding.  If the result were consistent with increased medication hangover, one would have expected similar interaction in other variables.  However, data from False Alarms reveals an opposite trend and no similar interactions were found. Coupled with data from a similar study performed in patients with periodic leg movements which revealed increased function after three nights of triazolam 0.25 mg use (5) and information on the metabolic life of triazolam (22), it is most likely that this is chance finding.

      It has been documented in young adults that periodic arousals during sleep occurring as infrequently as six times per hour may result in significantly decreased daytime alertness and psychomotor performance (1, 2).  As such, the performance improvement found in this study would be directly predicted.

      The present data can be compared with data from White et al (6) who studied the effects of acetazolamide in the treatment of CSA.  In a total of six patients, acetazolamide decreased total apneas from 54 per hour to 12 per hour in the patients who had central, mixed, and obstructive apnea.  Total arousals were reduced from 24 to 12 per hour.  Sleep efficiency increased from 60 to 73%, but no overall changes in nocturnal O2 status were reported. However, acetazolamide therapy is somewhat questionable at present because of a separate report of concomitantly increased obstructive apneas (7).  In contrast, in the current study triazolam increased sleep efficiency approximately as much as acetazolamide in the initial study but did not reduce apneas or arousals as much as the acetazolamide did.  No data exist on the long term effects of triazolam or the effects of triazolam in patients with appreciable numbers of mixed and obstructive apnea episodes.  We do have data from one additional patient given a 4-night blinded trial on placebo (2 nights) and triazolam 0.125 (2 nights).  The patient had an overall apnea plus hypopnea index of 48 on placebo (OSA= 20, CSA= 16, Hypopnea= 12).  On the triazolam nights, the apnea plus hypopnea index was reduced to 14 on the first medication night and 12 on the second medication night (OSA= 7 and 8, CSA= 0 and 0, Hypopnea= 6 and 4).  These data indicate that triazolam may have a positive impact on obstructive apneas in patients with central and obstructive disorder.

     Several investigations have studied the effects of benzodiazepines on respiration in waking Ss (who frequently fell asleep), during sleep in normals, and in patients pulmonary disorders.  Two studies have shown that triazolam does not cause respiratory depression in awake, normal Ss even at doses as high as 1.5 mg (23, 24).  The studies by Guilleminault et al (13) showing a reduction in central apneas in two patients with periodic leg movements and central apnea after the use of clonazepam and by Nicholson showing a trend toward reduction of central apneas in normals at altitude after temazepam directly support the findings in the current study.  There is one report of flurazepam 30 mg precipitating obstructive sleep apnea in a single patient (25) and one study showing both an increase in apnea index from 33 to 42 (p < .1) in a group of 3 patients with obstructive apnea and an increase in apnea index from 3 to 10 in a group of 10 healthy elderly Ss (26, 27), but many other studies have supported the contention that changes in respiration after the nocturnal use of benzodiazepines are relatively minor when compared with the effect of sleep itself (28, 29, 30, 31), and not significantly greater in patients with COPD (32, 33).  One recent study (34) specifically examined triazolam 0.125 mg and 0.25 mg used for sleep in patients with COPD and found that while triazolam did improve sleep, it did not have significant effects on any respiratory variable as compared to placebo.  Regardless, the finding of a small decline in nocturnal respiratory drive with a benzodiazepine must be judged against the fact that daytime pulmonary function is also decreased by sleep loss (35), and that use of benzodiazepines for sleep apparently reduces nocturnal arousal and improves sleep efficiency.

     Central apneas tend to be a periodic phenomenon.  This might suggest that the respiratory control system plays a major role in the production of such apnea.  However, because the central apneas also tend to interact periodically with arousal, one must assume that the sleep state changes in respiratory control are interacting with a modified respiratory control center to produce central apneas at sleep onset and, perhaps, to cause arousal at onset of respiration.    In patients with central sleep apnea, it might be hypothesized that it is the blunting of the respiratory arousal response which allows adjustment to different blood gas levels during sleep and accounts for the decrease in central apneas given by triazolam and clonazepam.  Alternatively, it might be hypothesized that the alternating pattern of apnea and respiration seen in patents with central sleep apnea is a result of undamped feedback in the respiratory control center and that the benzodiazepine constrains the control to allow normalized respiration.  Sleep state changes in respiratory variables are well recognized, and the effect of triazolam in reducing such state changes probably accounts for much of the current data.  However, the observation that triazolam increases respiratory rate in both waking and sleeping subjects (23, 24) means that the medication does have an impact upon the respiratory cycle and that the impact is in the direction which is consistent with a reduction of central apneas.  In any case, the current data imply that the effect of triazolam in relatively pure central apnea may be to consolidate sleep and decrease arousal.  Therefore central apneas chained to arousal are also decreased.  The importance of these findings are underscored by the fact that they are not limited to sleep or the sleep period.  The decrease in arousal/apnea was reflected in objectively improved daytime mood and performance.  


It is unlikely that all forms of central apnea arise from a similar mechanism.  Further, the respiratory physiology of central apnea, while modeled, is not clearly understood.  As such, it is certainly possible that some patients with central apnea linked to REM sleep, for example, might not benefit from the use of triazolam or might actually become worse.  The current data should not be used as a recommendation for the treatment of any apnea patient with any benzodiazepine.  It is hoped, however, that the diverse data documenting the effects of benzodiazepines on central apneas may help develop understanding of the pathophysiology involved and lead to carefully controlled trials of benzodiazepines in patients with clearly-defined subtypes of apnea.
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Table 1  Sleep Variables

                                                                                             F          G-G

                
            Placebo    .125mg      .25mg   Condition      P           Differences

Time in Bed (min)
452   
454    
475     
0.99

Total Sleep (min)
370       
423    
421     
7.52 
.03

PL<.125=.25

Sleep Latency (min)
13      
12       
8.6     
0.18

%1           
         
13      
10      
9        
3.12   
.1

%2             
      
49      
62        
60        
6.84   
.05   
PL<.125=.25

%R              
      
14        
6        
16        
1.65

%W            
        
18      
10        
10        
5.76   
.05   
PL>.125=.25

%3            
       
2.8        
1.4       
2.5        
1.52

%4            
       
0.0        
0.0       
0.0

Early Final Wake

      (min)

2          
7         
2        
0.88

Num. of Awakenings
33         
24      
26        
2.94   
.1

Stage Changes        
173    
128       
137       
15.82   .01   
PL>.125=.25

Arousal Index         
36         
26        
30        
5.35   
.05   
PL>.125

G-G = Greenhouse-Geisser Probability

PL = Placebo      .125 = .125 mg Triazolam     .25 = .25 mg Triazolam

Table 2  Respiratory Data

                                                                                            F          G-G        

                                     Placebo    .125mg     .25mg     Condition      P            Differences

Apnea Index            
19.4      
11.0      
10.0    
7.87   

.05  
PL>.125=.25

Apnea Plus Hypopnea

Index       
           
20.9      
13.5      
11.0      
9.16     
.05  
PL>.125=.25

Obstructive Apnea

Index             
      
3.1       
1.5       
1.9       
0.35

Central Apnea

Index


16.3
9.4
8.0
10.61

.01 
PL>.125=.25

Long Apnea (sec)
41        
33        
41       
0.44

Minimum %SaO2     
81        
83        
81       
1.53

Baseline Saturation %
95        
94        
94       
0.04

Desaturations <85% 
18         
7        
22       
0.99

Desaturations >6%   
70        
58        
53       
0.42

PL = Placebo      .125 = .125 mg Triazolam     .25 = .25 mg Triazolam

G-G = Greenhouse-Geisser Probability

Table 3  Sleep Stage Distribution of Apneas


 
       
         Placebo

 
 .125 mg

  

     .25 mg





TOTAL

APNEA/MIN
TOTAL
 APNEA/MIN
TOTAL

     APNEA/MIN

Stage 1


  44*


.52*

20



.28


19


.35

Stage 2


  62


.33

59



.21


60


.20

Stage REM

    4


.08

 6



.08


  8


.12

.125 = .125 mg Triazolam     .25 = .25 mg Triazolam


*p < .05, see text

Table 4  Subjective Sleep Values

                                                                                            F          G-G

                                  Placebo     .125mg      .25mg      Condition     P            Differences

Sleep Latency (min)  
30        
18        
12        
2.06

Awakenings 
   
2.5       
1.5       
1.6        
4.89   

.1

Wake Time (min)           
26        
20       
8.0        
1.87

Total Sleep(hr)        
6.5       
7.9       
7.5        
1.37

Sleep Depth*              
1.8       
1.3       
1.2       
13.78   
.01  
.125=.25<PL

Sleep Quality*      
2.5       
1.6       
1.5       
15.17   
.01  
.125=.25<PL

AM Alertness*       
5.1       
3.8       
4.1        
2.05

Medication 

Effectiveness**     
1.9       
2.5       
2.4        
5.73  
 
.07  

PL = Placebo     .125 = .125 mg Triazolam     .25 = .25 mg Triazolam

G-G = Greenhouse-Geisser Probability

*  On these scales, lower numbers correspond to increased sleep quality, depth,    etc.

** On this scale, higher numbers correspond to increased efficacy.

Table 5  Central Apnea Patient Daytime Performance

                                                     
            Significant      Main

                     Placebo    .125mg     .25mg    Interaction     Effects         Notes

Additions    
                   






D=20.15*  
PL=.25<.125 

    Correct
116    
128    
115




C=6.16*

    Incorrect
10.3   
10.3     
10.0     TD=3.36* 

Vigilance 

    Hit Rate  
.61    
.61      
.66     
TDC=6.41*        


.25 at T2>PL at T2 

 False Alarms 
50      
55       
55     
NC=5.19*                


DR>PL on N1

                                            



TC=7.50*               


N1>N2 for D

                                                                    





DR>PL at T2

MSLT         
9.0     
9.2     
9.3     
                

Stanford Sleepiness

    Scale

2.2     
1.5     
2.0     
 


D=8.34*

.125<.25=PL   

POMS 
 













.25 increased

    Confusion
5.0     
4.8     
5.0     
NC=9.62*
           

confusion NT1-NT2

T= Test Time      PL= Placebo      D= Dose      DR= Drug      C= Condition

N= Night      .125 = .125 mg Triazolam     .25 = .25 mg Triazolam

G-G = Greenhouse-Geisser Probability

* P<.05 

Figure Legends

Figure 1 - Correct additions during the day following the use of placebo or triazolam 0.125 mg or 0.25 mg for sleep.  Performance was increased (*) following the 0.125 mg dose as compared to placebo.

[image: image1.wmf]
Figure 2 - Wilkinson Vigilance Hit Rate during the day following the use of placebo or triazolam 0.125 mg or 0.25 mg for sleep.  Performance was significantly improved (*) at 1130 in the triazolam 0.25 mg condition as compared to placebo.


