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Technical Summary 

        In the State of Colorado, motor vehicle operators are subject to arrest if they are found to be driving 
with a blood alcohol concentration (BAC) over 0.05%. At BACs above 0.05% but less than 0.10%, they are 
charged with Driving While Ability Impaired (DWAI). At BACs of 0.10% and higher, the charge is 
Driving Under the Influence (DUI). These statutes reflect the evidence from both epidemiological and 
laboratory studies of alcohol impairment of driving skills. 
      It is the responsibility of law enforcement officers to detect and arrest alcohol-influenced drivers in 
accordance with these statutory limits. In an effort to meet that objective, police officers, not only in 
Colorado but in all fifty of the United States, rely on a battery of standardized field sobriety tests (SFSTs). 
Observations of drivers’ performance of the tests, together with driving pattern, appearance and manner, 
odor of alcohol, and other signs, underlie officers’ arrest and release decisions. 
      To be genuinely useful, roadside tests must be valid and reliable; i.e., they must measure changes in 
performance associated with alcohol and they must do it consistently. To the extent that they meet the 
validity and reliability criteria, they can be expected to contribute to traffic safety by increasing the 
likelihood that alcohol-impaired drivers will be removed from the roadway by arrest. Importantly, they also 
will further serve the driving public’s interests by decreasing the likelihood that a driver who is not alcohol-
impaired will be mistakenly detained or arrested. Thus, the validity and reliability of the tests are important 
issues. 
     This study was undertaken specifically to extend study of the SFSTs from the laboratory setting to field 
use. The primary study question was, “How accurate are officers’ arrest and release decisions when the 
SFSTs are used by trained and experienced officers?” Over a five-month period, officers from seven 
Colorado law enforcement agencies who volunteered for the study provided the records (N=305) from 
every administration of the SFSTs. 
        Using only the standardized 3-test battery (Walk-and-Turn, One-Leg Stand, Horizontal Gaze 
Nystagmus), officers seldom erred when they decided to arrest a driver. 

Breath or blood specimens confirmed that 93% 
of the arrested drivers were above 0.05% BAC. 

Officers were more likely to err on the side of releasing drivers than on the side of incorrectly 
arresting drivers. Given the difficulty of the task which confronts officers at roadside, in particular with 
alcohol-tolerant individuals, the finding that approximately one-third of the released drivers should have 
been arrested is not unexpected. However, it is important to note that officers’ decisions to release were 
correct two-thirds of the time. 

Overall, 86% of the officers’ decisions to arrest 
or release drivers who provided blood or 

breath specimens were correct. 

        It is concluded that the SFSTs are valid tests; i.e., they serve as indices of the presence of alcohol at 
impairing levels. The study design did not support an examination of test-retest reliability. It should be 
noted, however, that the test battery appears to have served equally well across agencies and officers, 
strongly suggesting that it achieves acceptable reliability as well. 
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A second approach to an arrest/release classification of participants used a test-score criterion as 
determined by linear regression calculations. On the basis of this analysis a total score greater than the 
criterion of 28 caused the individual to be classified as at or above .10% BAC and thus subject to arrest. 
Eighty-three percent of the classifications were correct, and neither false arrest nor false release decisions 
were unduly high. 

A reduced “best” test set was determined by stepwise discriminant analysis. It includes One-Leg Stand, 
Walk-and-Turn, and Alcohol Gaze Nystagmus. This final, recommended sobriety test battery can be 
administered without special equipment in most roadside environments, and it can be adapted to yield more 
precise measurement if administered in the station. The total test time in most cases will be no more than 
five minutes. More than 83% of the evaluation study participants can be correctly classified on the basis of 
just these three tests. 

If balance and walking skills are examined, and the eyes are checked for the jerking nystagmus movement, 
the officer will have as much information about intoxication level as can be obtained at roadside. Alcohol 
gaze nystagmus is a particularly valuable measure, which is underutilized in law enforcement and which 
merits additional study and application. 

The evaluation study data show that substantial impairment typically occurs at a BAC lower than .10%, the 
current arbitrarily defined level for DWI arrest. It is suggested that a more appropriate legal BAC limit 
would be .08%. 
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laboratory; and (3) to assess its feasibility, utility, and validity in the field. 

The recommended test battery consisted of the walk-and-turn test, the one leg stand test, and the gaze 
nystagmus test. Standardized administration and scoring procedures were developed by determining the 
most sensitive administration and scoring procedures with 25 pilot subjects at various blood alcohol levels. 

Ten police officers participated in a laboratory evaluation in which 297 individuals were given alcohol and 
tested using the standardized procedures. The 297 participants, after drinking, had blood alcohol 
concentrations (BACs) ranging from 0 to 0.18%. Interrater reliability was assessed by comparing the test 
scores of each police officer with the test scores of an observer who witnessed the test administration. Half 
of the participants returned for a second test session under the same alcohol dose conditions for the purpose 
of assessing test-retest reliability. The effectiveness of the test battery was assessed by determining the 
ability of the officers to classify the participants as being above or below a 0.10% BAC. 

The officers’ estimates of the BACs of the people they tested differed  
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by 0.03% on the average from the actual BACs, measured by an Intoximeter. The officers were able to 
classify 81% of the laboratory subjects with respect to whether their BACs were above or below 0.10%. 
Reliability measures produced correlations in the range of 0.60 to 0.80 for interrater and test-retest 
reliabilities. Based upon an exhaustive analysis of the laboratory data, it is concluded that the tests are 
optimally developed and standardized. No further laboratory work is recommended. 

A limited field evaluation was carried out as a three phase study. The three phases, each approximately a 
month long, involved 1) baseline data collection; 2) data collection with only half of the officers trained to 
administer and score the test battery; and 3) data collection with all of the officers trained. The police 
officers were asked to fill out data forms for every driver stopped during the field evaluation. In addition, 
trained observers rode with each officer during each phase of the study to observe the officer administering 
and scoring the tests in the field and to obtain anonymous breath samples from each driver stopped. 

The officers filled out 3128 data forms during the three month study. This represented an average of 4.56 
forms per shift worked. Since officers made over 7 stops per shift during the ridealongs, the police data 
forms are probably about 65% complete. During the ridealongs, 85% of the stopped drivers who were 
asked to provide breath samples agreed to do so. 

Because of the limited nature of the field study and incomplete data, only trends were suggested in the data 
analysis. These trends do suggest that positive results will be obtained if the test battery is widely used. For 
example, a 20% increase in arrest rates occurred after the test battery was introduced. Trained officers were 
able to make more accurate decisions relative to a BAC of 0.10% and they were able to better estimate the 
BAC of stopped drivers. 

Major effort is needed for a subsequent field evaluation, repeating the same study design with a larger and 
broader sample. Future research should take into account police attitude and motivation, an adequate time 
frame for data collection, and numerous issues involved in obtaining law enforcement cooperation in such 
an effort. 
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COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

CORRECT DECISIONS 

    HITS:   Arrested  for  DUI,   Measured  BAC   >   0.10% 
Control   BAC 
79   .100 
150   .100 
177   .100 
266   .101 
105   .102 
151   .105 
6   .106 n = 13 
93   .107 
53   .107 = 0.105% 
152   .107 
28   .108 
188   .108 
217   .108 

 
190   .110 
206   .110 
248   .110 
118   .112 
156   .112 
169   .112 
179   .112 n = 13 
68   .113 
241   .113 = 0.113% 
47   .114 
208   .116 
153   .117 
102   .119 

 
23   .120 
94   .120 
258   .120 
260   .120 
127   .122 
130   .123 
125   .123 
61   .124 n = 16 
205   .125 
303   .125 = 0.124% 
122   .126 
27   .126 
247   .128 
249   .128 
58   .129 
207   .129 

 





 

COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

CORRECT DECISIONS (cont’d) 

    HITS:    Arrested   for   DUI,   Measured   BAC    >  0.10%   (cont’d) 
9   .130 
291   .134 
189   .135 
82   .136 n = 8 
107   .136 
160   .136 = 0.135% 
250   .136 
234   .138 

  
289   .140 
126   .144 
44   .145 
235   .145 
45   .146 n = 9 
228   .147 
24   .148 = 0.146% 
120   .149 
199   .149 

  
75   .150 
139   .151 
300   .151 
115   .152 
195   .152 n = 9 
296   .155 
42   .156 = 0.154% 
70   .157 
170   .159 

  
242   .160 
274   .160 
7   .162 
209   .162 
211   .162 n = 10 
184   .164 
12   .168 = 0.164% 
40   .168 
245   .169 
10   .169 

  
191   .176 
198   .176 
202   .177 n = 5 
271   .177 
181   .179 = 0.177% 

  

 





 

COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

CORRECT DECISIONS (cont’d) 

    HITS:    Arrested   for   DUI,   Measured   BAC    >  0.10%   (cont’d) 
119   .180 
238   .182 
221   .182 
48   .183 
57   .183 n = 10 
164   .183 
261   .183 = 0.183% 
154   .184 
232   .186 
218   .187 

  
178   .194 n = 2 
46   .195 
      = 0.195% 

  
65   .201 
158   .205 
194   .205 
142   .207 
174   .208 n = 13 
67   .210 
237   .211 = 0.210% 
171   .212 
301   .212 
172   .215 
272   .215 
54   .217 
264   .218 

  
97   .220 
223   .221 
224   .225 
51   .226 
19   .229 n = 10 
163   .229 
226   .231 = 0.228% 
267   .231 
253   .235 
297   .235 

  
43   .240 
167   .242 
305   .245 n = 5 
227   .248 
293   .259 = 0.247% 

  

 





 

COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

CORRECT DECISIONS (cont’d) 

    HITS:    Arrested   for   DUI,   Measured   BAC    >  0.10%   (cont’d) 
193   .263 
95   .266 
222   .272   n = 5 
8   .280 
56   .290   = 0.274% 

   
246   .304 
244   .306 
132   .314   n = 5 
225   .324 
252   .343   = 0.318% 

     

      n = 133 BAC = 0.170% 
Std. dev. = 0.055% 

 



 

COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

CORRECT DECISIONS (cont’d) 

HITS:    Arrested   for   DWAI,    Measured   BAC   0.050%  - 0.099%   BAC 
20   .050 
131   .050 
140   .050   n = 5 
295   .052 
233   .058   = 0.052% 

   
299   .063   n = 2 
287   .069 
        = 0.066% 

   
80   .070 
268   .070 
269   .070 
270   .071 
78   .074   n = 11 
236   .075 
290   .075   = 0.074% 
96   .076 
288   .077 
22   .079 
74   .079 

   
81   .080 
60   .081 
183   .081   n = 6 
196   .082 
187   .087   = 0.083% 
14   .089 

   
215   .092 
32   .093 
29   .095   n = 6 
257   .095 
129   .096   = 0.094% 
292   .097 

   

      n = 30 
 

BAC = 0.076% 
Std. dev. = 0.014% 

TOTAL CORRECT ARRESTS 

    N = 163   
 

BAC = 0.152% 
Std. dev. = 0.062% 

 



 

COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

    CORRECT REJECTIONS: Released, Measured BAC < 0.050% 
3   .000 
5   .000 
62   .000 
85   .000 
87   .000 n = 7   
124   .000 
275   .000 zero BAC   

  
35   .001 
50   .001 
136   .001 n = 6   
117   .004 
84   .005 = 0.003%   
251   .006 

  
52   .011 
113   .012 n = 5   
147   .014 
263   .017 = 0.014%   
185   .018 

  
63   .020 
262   .020 
71   .025 
114   .025 n = 9   
88   .026 
89   .026 = 0.025%   
162   .027 
137   .028 
186   .029 

  
86   .032 n= 4   
33   .033 
159   .035 = 0.035%   
59   .038 

  
77   .040 
121   .041 
279   .041 n = 7   
231   .046 
138   .047 = 0.045%   
30   .048 
21   .049 

TOTAL CORRECT DECISIONS TO RELEASE n = 38 
 

BAC = 0.020% 
Std. dev. = 0.017% 

 



 

COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

 

INCORRECT DECISIONS 

DWAI   FALSE   NEGATIVE:   Subject   Released,   Measured   BAC   .050 - .099% 
17   .050 
155   .052 
91   .053 
18   .059 
90   .061 
220   .061   n = 15 
25   .062 
230   .066   = 0.068% 
216   .066 
123   .067 
37   .070 
168   .075 
83   .087 
4   .097 
72   .099 
      
DUI   FALSE   NEGATIVE:   Subject   Released,   Measured   BAC   ≥   .10% 
280   .100 
41   .102 
49   .111   n = 6 
135   .111 
39   .112   = 0.117% 
161   .165 

TOTAL FALSE NEGATIVE n = 21 
 

BAC = 0.082% 
Std. dev. = 0.028% 

FALSE POSITIVES:   Subject Arrested, Measured BAC < 0.050% 
166   .000 
99   .003 
284   .011 
104   .012 
103   .019 
255   .024 
180   .029 
294   .035 
302   .039 
116   .042 
112   .045 
298   .048 

TOTAL FALSE POSITIVES n = 12 
 

BAC = 0.026% BAC 
Std. dev. = 0.017% BAC 

 



 

COLORADO VALIDATION STUDY OF THE SFSTs 
BAC Distribution, by Officer Decisions to Arrest or Release 

 

38   SUBJECTS RELEASED, NO OBSERVER 
22   SUBJECTS REFUSED EVIDENTIAL TEST 
  7   SUBJECTS REFUSED PRELIMINARY BREATH TEST AT ROADSIDE 
67 
  3 SUBJECTS ARRESTED ON DRUG CHARGE 
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Distribution of Records 
by Month, day, and Officer 



 

Distribution of Records By Month, Day, and Officer 

 

      Number 

      Records Officers Records 
MONTH 
FEBRUARY Date Day (Total) (Total) ( ) 

  .  
22 Wed. 4 4 1 

  23 Thurs. 5 3      1 . 7 
  24 Fri. 5 4      1 . 3 
  25 Sat. 9 4      2 . 3 
  26 Sun. 5 4      1 . 3 
  27 Mon. 1 1 1 
                    n = 29 

records/ officer day = 1 . 5
  
MARCH 1 Wed. 2 2 1 
  2 Thurs. 2 2 1 
  3 Fri. 7 6      1 . 2 
  4 Sat. 11 8      1 . 4 
  5 Sun. 12 8      1 . 5 
  6 Mon. 3 3 1 
  7 Tues. 3 3 1 
  8 Wed. 8 6      1 . 3 
  9 Thurs. 3 3 1 
  10 Fri. 10 6      1 . 7 
  11 Sat. 8 6      1 . 3 
  12 Sun. 5 5 1 
  13 Mon. 7 4      1 . 8 
  14 Tues. 9 5      1 . 8 

    . 
17 Fri. 6 4      1 . 5 

  18 Sat. 7 4      1 . 8 
  19 Sun. 6 6 1 
  20 Mon. 3 2      1 . 5 
  21 Tues. 5 4      1 . 3 
  22 Wed. 4 3      1 . 3 
  23 Thurs. 8 7      1 . 1 
  24 Fri. 1 1 1 
  25 Sat. 6 5      1 . 2 
  26 Sun. 4 3      1 . 3 
  27 Mon. 2 2 1 
  30 Thurs. 1 1 1 
  31 Fri. 1 1 1 
                    n = 144 

records/ officer day = 1 . 3

 



 

Distribution of Records by Month, Day, and Officer (cont’d) 

      Number 

      Records Officers Records 
MONTH Date Day (Total) (Total) ( ) 
APRIL   1 Sat. 5 3      1 . 7 
    2 Sun. 4 4 1 
    3 Mon. 4 2 2 
    4 Tues. 1 1 1 
    5 Wed. 1 1 1 
    6 Thurs. 4 4 1 
    7 Fri. 3 3 1 
    8 Sat. 5 4        1 . 25 
    9 Sun. 3 3 1 
  10 Mon. 2 1 2 
  11 Tues. 2 2 1 
  12 Wed. 3 3 1 
  13 Thurs. 2 2 1 
  14 Fri. 1 1 1 
  15 Sat. 5 4        1 . 25 
  16 Sun. 3 3 1 
  17 Mon. 2 2 1 
  18 Tues. 2 2 1 
  19 Wed. 3 2      1 . 5 
  20 Thurs. 2 2 1 
  21 Fri. 4 4 1 
  22 Sat. 6 4      1 . 5 
  23 Sun. 2 2 1 
  26 Wed. 3 2      1 . 5 
  27 Thurs. 1 1 1 
                    n = 73 

records/ officer day = 1 . 2
MAY 2 Tues. 1 1 1 
  3 Wed. 1 1 1 
  4 Thurs. 1 1 1 
  18 Thurs. 1 1 1 

  
25 Thurs. 2 1 

Fri. 5      1 . 7 
5 4 

  
  29 

30 Tues. 
  Wed. 1 
                  n = 27 

  21 Sun. 1 1 1 
24 Wed. 2 2 1 

  2 
  26 3 
  27 Sat.      1 . 3 

28 Sun. 5 3      1 . 7 
Mon. 1 1 1 

  1 1 1 
31 1 1 

  
records/ officer day = 1 . 2

 



Distribution of Records by Month, Day, and Officer 

  

    N = 305 

    Number 

      Records Officers Records 
MONTH Date Day (Total) (Total)  
JUNE   1 Thurs. 2 2 1 
    3 Fri. 2 2 1 
    4 Sat. 2 2 1 
  14 Wed. 1 1 1 
     16 Fri. 2 2 1 
  17 Sat. 2 2 1 
  18 Sun. 1 1 1 
  21 Wed. 1 1 1 
  22 Thurs. 1 1 1 
  23 Fri. 2 2 1 
  24 Sat. 2 2 1 
  25 Sun. 1 1 1 
  26 Mon. 1 1 1 
     29 Thurs. 1 1 1 
                    n = 20 

records/ officer day = 1
JULY   1 Sat. 2 2 1 
   4 Tues. 1 1 1 
   6 Thurs. 1 1 1 
    7 Fri. 1 1 1 
    15 Sat. 2 2 1 
  16 Sun. 1 1 1 
  23 Sun. 1 1 1 
  28 Fri. 1 1 1 
  29 Sat. 1 1 1 
  30 Sun. 1 1 1 
                    n = 12 

records/officer day = 1
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Circumstances and 
Characteristics of 

12 Incorrect Arrests 



 

Circumstances and Characteristics 
of 12     Incorrect Arrests 

 

Control   No.   99 
Subject Gender 
             Age   Male 

33 
Time 
   Arrest 2310 
   Breath/Blood Specimen 0007 
   BAC 0.003% 
Weather Clear, dry 

performance 
     HGN Lack of smooth pursuit 
Subject said he had one beer. He was wearing cowboy boots 

Control   No.   103 
Subject Gender 
             Age   Female 

40 
Time 
   Arrest 2205 
   Breath/Blood Specimen 2235 
   BAC 0.019% 
Weather Clear, dry 
Observations 
   Driving weaving 
   Subject 
      FSTs very poor 
      HGN Lack of smooth pursuit 

Distinct jerking at maximum deviation 
Subject said she had 3 glasses wine and champagne, was very tired. 

Control   No.   104 
Subject Gender 
             Age   Male 

35 
Time 
   Arrest 0130 
   Breath/Blood Specimen 0208 
   BAC 0.012% 
Weather Dry, clear 
Observations 
   Driving Ran stop sign. 
   Subject Strong alcohol odor; red, watery eyes 

Subject said he went out after argument with wife, had two beers. 

      FSTs Poor 
      HGN Lack of smooth pursuit 

Distinct jerking at maximum deviation 

Observations 
   Driving Rode center line for 300’, crossed center line by 3’, over shoulder line 
   Subject alcohol odor; bloodshot, watery eye 
-FSTs poor 



 

Control   No.   112 
Subject Gender 
             Age   Male 

44 
Time 
   Arrest 0035 
   Breath/Blood Specimen 0135 (Subject belched. Asked for water.) 
   BAC 0.045% 
Weather Clear, dry 
Observations 
   Driving Headlight out 

   Subject Alcohol odor; red, watery eyes, slurred 
speech, clumsy 

      FSTs Poor performance 
      HGN Lack of smooth pursuit 
Subject said he had 4 beers, limiting himself to one per hour. 

Control   No.   116 
Subject Gender 
             Age   Female 

72 
Time 
   Arrest 2225 
   Breath/Blood Specimen 
   BAC 0.042% 
Weather Clear, dry 
Observations INCOMPLETE RECORD 

Control   No.   116 
Subject Gender 
             Age   Female 

Time 
   Arrest 2143 
   Breath/Blood Specimen 2205 
   BAC 0.000 
Weather Clear, dry 
Observations 
   Driving Speeding 
   Subject Alcohol odor 
      FSTs Poor 
      HGN - 
Subject said she had a glass of wine with dinner. 



 

Control   No.   180 
Subject Gender 
             Age   Male 

22 
Time 
   Arrest 2111 
   Breath/Blood Obtained 2149 
   BAC 0.029% 
Weather Clear, dry 
Observations 
   Driving One headlight and one taillight out 
   Subject Alcohol odor, bloodshot eyes, slurred speech, confused 
      FSTs Could not do WAT, said “arrest me” 
      HGN Lack of smooth pursuit 

Control   No.   255 
Subject Gender 
             Age   Male 

26 
Time 
   Arrest 0120 
   Breath/Blood Specimen 0149 
   BAC 0.024% 
Weather Clear, roadway and SFST surface wet 
Observations 
   Driving Ran stop sign. 
   Subject 

Subject said she had four white Russians. 

Moderate alcohol odor, watery eyes 

      FSTs Stopped two times on WAT 
Food down two times on OLS 

      HGN Lack of smooth pursuit 
Distinct jerking at maximum deviation 

Control   No.   284 
Subject Gender 
             Age   Male 

21 
Time 
   Arrest 0300 
   Breath/Blood Specimen 0336 
   BAC 0.011% 
Weather Clear, dry 
Observations 
   Driving Headlight and taillight out 
   Subject Strong alcohol odor; red, watery eyes 
      FSTs Poor performance 
      HGN Lack of smooth pursuit 

Distinct jerking at maximum deviation 
Subject said he had 3 mixed drinks. 



 

Control   No.   294 
Subject Gender 
             Age   Male 

43 
Time 
   Arrest 2240 
   Breath/Blood Specimen 2338 
   BAC 0.035% 
Weather Clear, dry 
Observations 
   Driving Over center lane by 4 ft. 
   Subject Odor; red, watery eyes; slurred speech 
      FSTs Poor 
      HGN Lack of smooth pursuit. 

Distinct jerking at maximum deviation Onset angle of gaze prior to 45 degrees 
Subject said he had 3 beers between 2000-2130, not used to new car 

Control   298 
Subject Gender 
             Age   Male 

31 
Time 
   Arrest 0122 
   Breath/Blood Specimen 0204 
   BAC 0.048% 
Weather Rain, wet 
Observations 
   Driving weaving 
   Subject Alcohol odor; bloodshot eyes 
      FSTs Poor 
      HGN  Lack of smooth pursuit. 
“Vehicle needs alignment work. I was holding my girl friend’s hand.” 

Control   302 
Subject Gender 
             Age   male 

61 
Time 
   Arrest 0158 
   Breath/Blood Specimen 0251 
   BAC 0.039% 
Weather Clear, dry 
Observations 
   Driving Weaving, crossed center line 3 times, shoulder line twice, 70 in 55 mph zone 
   Subject Alcohol odor; bloodshot eyes; slurred speech; clumsy and uncoordinated 
      FSTs Poor 
      HGN Lack of smooth pursuit 

Distinct jerking at maximum deviation 

 

“I had one beer. I had more than one beer.” 
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