Procedural Biasin Forensic Science Examinations of Human Hair

Larry S. Miller
Law and Human Behavior, Vol. 11, No. 2. (Jun., 1987), pp. 157-163.

Stable URL:
http:/links.jstor.org/sici ?sici=0147-7307%28198706%2911%3A 2%3C157%3A PBI FSE%3E2.0.CO%3B2-8

Law and Human Behavior is currently published by Springer.

Y our use of the JSTOR archive indicates your acceptance of JISTOR's Terms and Conditions of Use, available at
http://www.jstor.org/about/terms.html. JSTOR's Terms and Conditions of Use provides, in part, that unless you have obtained
prior permission, you may not download an entire issue of ajournal or multiple copies of articles, and you may use content in
the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/journal s/springer.html.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

The JSTOR Archiveisatrusted digita repository providing for long-term preservation and access to |eading academic
journals and scholarly literature from around the world. The Archive is supported by libraries, scholarly societies, publishers,
and foundations. It isan initiative of JSTOR, a not-for-profit organization with a mission to help the scholarly community take
advantage of advances in technology. For more information regarding JSTOR, please contact support@jstor.org.

http://www.jstor.org
Fri Jul 20 10:25:18 2007


http://links.jstor.org/sici?sici=0147-7307%28198706%2911%3A2%3C157%3APBIFSE%3E2.0.CO%3B2-8
http://www.jstor.org/about/terms.html
http://www.jstor.org/journals/springer.html

Law and Human Behavior, Vol. 11, No. 2, 1987

Procedural Bias in Forensic Science
Examinations of Human Hair

Larry S. Miller

Several forms of expert forensic science evaluations exist that rely at least in part on the subjective
opinion of the examiner. Human hair identification is one such examination. This paper considers
possible sources of influence or bias that may be responsible for examiner errors. Data are reported of
an experiment that compares the conventional examination procedure (known versus questioned
samples) against an alternative procedure (a lineup of samples) designed to limit the influence of
factors that contribute to error. The alternative procedure produced fewer incorrect conclusions
(3.8%) than the conventional procedure (30.4%).

INTRODUCTION

Many criminal court cases involve analysis of physical evidence and ultimately
expert testimony that may associate a defendant with a crime. Human physical
evidence frequently introduced in criminal court cases includes fingerprints, se-
rology (blood, semen, etc.), and hair. These forms of evidence are considered
circumstantial and are based upon probability theory (Moenssens, Inbau, &
Starrs, 1986). Probability standards for fingerprints and serology have been es-
tablished and are recognized by the courts (Curran & Shapiro, 1982). Such stan-
dards account for the presence or absence of particular characteristics or
“points’” of comparison between known and questioned articles of evidence. The
more points of comparison present, the higher the probability that the questioned
evidence originated from the suspect. The frequency that these points of compar-
ison occur within populations has been well established for fingerprints and se-
rology (Sensabaugh, 1982; Camps, 1983). However, no such standards exist for
human hair identification.

Although attempts have been made to individualize human hair samples, the
examination of such evidence remains subjective (Camps, 1983). Hair cannot be
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““‘individualized’’ as with fingerprints. Human hair characteristics (e.g., scale pat-
terns, pigmentation, size, etc.) vary within a single individual. No single hair can
be said to come from a particular individual with the same measure of certainty as
fingerprints. Human hair also cannot be ‘‘typed’’ as blood can (Bisbing, 1982).
Therefore, the weight associated with the absence or presence of particular hair
characteristics lies with the subjective opinion of the examiner. A conclusion that
hair evidence originated from a particular person is dependent upon the expertise
and value judgment of the examiner. Two studies by the Royal Canadian Mounted
Police (Gaudette, 1974; 1976) attempted to establish the probability of hair
samples originating from different individuals. However, the methodology used in
these studies was criticized for subjectively determining the frequency ‘‘weight’
of certain hair characteristics (Ogle & Barnett, 1980).

Human hair identification experts generally examine certain microscopic
characteristics within the known hair structures and compare these character-
istics with a suspect hair(s) (Miller, Bass, & Miller, 1985). These characteristics
usually include scale patterning; pigmentation dispersion; color; medullary mea-
surements; and presence or absence of certain bodies (e.g., ovoid bodies, cortical
fusi) (Bisbing, 1982). These characteristics will vary in hair samples taken from
one individual, which makes identification and objectively oriented analysis even
more difficult. In addition, there is usually a limited amount of questioned hair
material available for comparison with known samples. Although the examination
procedure involves objective methods of analysis, the subjective weights asso-
ciated with the characteristics rest with the examiner. This in turn predisposes the
examiner to influence by the facts surrounding the case and the manner in which
the evidence was presented for analysis.

Human Hair Identification Evidence

In the examination and identification of human hair, the usual procedure in-
volves obtaining hair samples from a suspect for comparison purposes (known
versus questioned). Police investigators usually submit the questioned and known
suspect hair samples along with a synopsis of facts surrounding the investigation.
The main purpose of the synopsis is to provide information to the examiner that
may assist in the analysis. The synopsis usually contains the facts and circum-
stances leading to the arrest of a suspect. In some cases, the synopsis may even
include eyewitness accounts, other forms of physical evidence collected in the
case, and admissions or confessions made by the suspect.

In criminal investigations, the police generally have little or no doubt re-
garding the suspect’s guilt. Their preoccupation lies with obtaining sufficient
proof for a conviction (Williams & Hammelmann, 1963). That attitude may be
communicated to the forensic examiner through personal interaction or through
the written synopsis accompanying the evidence to be examined. It is conceiv-
able that the forensic examiner may unconsciously believe that the suspect must
be guilty or the police would not have made the arrest. Such unconscious beliefs
may potentially create prejudice, bias, and stereotypes on the examiner’s part
regarding conclusions about the evidence. The occurrence of belief transferrals
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from one to another person has been well documented in the social-psychological
literature (Nesbitt & Wilson, 1977; Jones, 1977; Rosenthal, 1974; Snyder &
Swann, 1978; Snyder, 1977; Cantor, 1981; Brigham, 1983).

The same may hold true for defense attorneys seeking their own experts.
Attorneys may influence an examiner by indicating that their client has an alibi.
This influence, supported by the examiner’s expectation of the benefit of pay-
ment for services, may create an unintentionally biased opinion (Evans & Scott,
1983).

The impartation of prejudicial attitudes by the police has been noted by the
courts in ‘‘line-up’’ cases. The courts have held that (1) participants in line-ups
should be physically similar to the suspect; (2) individual identification confron-
tations between the victim and the suspect should be nonsuggestive; and, (3) the
police should refrain from imposing their beliefs as to the guilt or innocence of a
particular person (U.S. v. Wade, 1967; Foster v. California, 1969; Kirby v. Illi-
nois, 1972). There are no such court-dictated procedures in hair sample identifi-
cation or, for that matter, other forensic science applications. The courts have
held in other such human identification procedures that (1) cross-examination
may reveal bias on the part of the expert witness and the method of evidence
analysis; (2) expert witnesses, unlike lay witnesses, are emotionally detached
from the prosecution and may be presented by the defense as well as the prosecu-
tion; and, (3) human identification evidence may be obtained from a suspect at
any stage of criminal proceedings for further analysis (Gilbert v. California, 1967;
U.S. v. Mara, 1973; McFarland v. U.S., 1945; Brent v. White, 1967).

Several questions of validity arise concerning the courts’ rationale in their
distinction between line-up evidence and other forms of human evidence. First,
most defendants in criminal prosecutions lack the resources or the opportunity to
procure experts to testify on their behalf. Most court cases are plea-bargained
and never heard before a jury (Parisi, 1985). Second, a human hair identification
expert, even in error, may effectively testify that a questioned hair originated
from the suspect because of the subjectivity involved in the opinion. Third, the
circumstances surrounding the submission and examination of hair evidence
rarely are challenged in court by defense attorneys because of the highly tech-
nical nature of the examination.

Using ‘‘line-up’’ procedures for most forms of human evidence may prove
unnecessary owing to the objective nature of such evidence (e.g., fingerprints,
footprints, blood, semen, etc.). However, hair identification, because of the sub-
jectivity of the examiner’s conclusions, may benefit from ‘‘line-up’’ procedures.
The submission of more than one known sample of hair from a suspect may in-
crease the accuracy of examinations and reduce the amount of prejudice/bias im-
parted to the examiner.

The general thesis derived from the literature suggests that forensic hair ex-
aminers may be influenced by the social interaction between themselves, the po-
lice or attorney(s) requesting their services, and the situation in which they are
requested to do an analysis. In order to test the hypothesis, it was necessary to
design an examination experiment with human hair examiners and provide a fo-
rensic situation in which the true outcomes were known.



160 MILLER

METHOD

Fourteen students enrolled in advanced crime laboratory college courses
were selectively trained in human hair identification techniques. The training
consisted of 60 academic hours of lecture and 60 academic hours of laboratory
experience under the instruction of court-qualified human hair experts. The 14
students met the basic requirements for expert testimony on human hair identifi-
cation in courts of law. Each of the 14 examiners were independently advised to
examine and compare human hair evidence in four criminal investigations.

Fifty-six fictitious human hair identification cases were prepared. Twenty-
eight of these cases were prepared in the usual manner with (1) questioned hair
material recovered from the crime scene; (2) known hair samples from one sus-
pect; and (3) a brief synopsis of the facts surrounding the case. The synopsis
contained only the fact that a particular crime had occurred and that a particular
suspect had been apprehended. The 28 cases contained no true matches between
the known hair samples and the questioned hair material. In other words, the
known hair samples did not originate from the same individual as the questioned
hair. The known hair samples were, however, similar in comparison character-
istics to the questioned hair material (e.g., pigmentation, color, scale patterns,
length, widths, etc.).

The remaining 28 cases prepared included five suspect-known hair samples
along with the questioned hair material and synopsis of the case. These 28 cases
were submitted to the hair examiners following the guidelines of line-up proce-
dures. The five suspect hair samples accompanying each case were similar in
comparison characteristics with the questioned hair. Again, no true matches were
included in the samples. ’

The 14 hair examiners each were given four cases to examine and render an
opinion. Two of the four cases submitted included the usual evidence submitted
in such cases (known hair samples from one suspect and comparative questioned
hair material) (Method 1). The other two cases included known hair samples from
five different suspects and the comparative questioned hair material (Method 2).

RESULTS

The test of the hypothesis that two proportions are equal were conducted on
the data. Table 1 depicts the cross-tabulation of the hair examiners’ opinions/con-
clusions of the 56 cases by the method of evidence submission. As the data illus-
trate, over 16% of the opinions expressed by the examiners were incorrect. The
incorrect conclusions occurred more frequently (30.4% of the time) when the evi-
dence was submitted for analysis using the traditional method (Method 1, seven
out of eight conclusions). There was one incorrect conclusion (3.8%) expressed
by the examiners when the evidence was submitted in a ‘‘line-up’’ fashion with
five different but similar known samples (Method 2). Although a majority of the
conclusions were correct (83.7%), the findings showed a significant difference as
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Table 1. Cross-Tabulation of Hair Examiner’s Conclusions of
Evidence by the Method of Presenting the Evidence®?

Method 1 Method 2 Total
Conclusion N % N % N %
Correct 16 69.6 25 96.2 41 83.7
Incorrect 7 30.4 1 3.8 8 16.3
Total 23 100.0 26 100.0 49 100.0

ax2=841,df =1,p <.0l.
& Note: There were 56 cases in the total sample. Seven were judged incon-
clusive by the examiners and were omitted from the analysis.

a function of the method by which examiners analyze hair evidence (x> = 8.41;p
< .01).

Seven of the total cases were ruled ‘‘inconclusive’ (unable to formulate a
conclusion based on the evidence presented). These seven cases were omitted
from the ‘‘correct/incorrect’ statistical treatment. It should be noted that all
seven inconclusive cases were from Method 2 (line-up procedure).

DISCUSSION

The findings of the present study raise some concern regarding the amount of
unintentional bias among human hair identification examiners. In any human hair
comparison, one can point out both similarities and dissimilarities of the hair
characteristics. If hair samples are similar in comparison, it becomes easier to
overlook significant dissimilarities. A preconceived conclusion that a questioned
hair sample and a known hair sample originated from the same individual may
influence the examiner’s opinion when the samples are similar.

The data in the present study indicate that the method by which hair evi-
dence is submitted for analysis may encourage unintentional bias on the part of
the examiner. Submitting similar known hair samples along with the suspect’s
known hair apparently increased the accuracy of the examiners’ conclusions. The
fact that seven cases in Method 2 were ruled ‘‘inconclusive’’ suggests that the
examiners were more indecisive about the origin of the hair samples when they
had more individual samples to examine. Although an ‘‘inconclusive’’ opinion
may not be accurate, it is more correct than rendering an erroneous conclusion
based on a preconceived opinion. The ‘‘line-up”’ method appears to have in-
creased opinion accuracy since none of the inconclusive opinions were expressed
using the traditional method of hair analysis in this study.

Other findings that parallel the present study are found in eyewitness identi-
fication research. These research studies examine extensively the degree of accu-
racy for various methods used in identification of suspects by victims. One factor
imparting the degree of accuracy is the number of possible suspects the victim
views in the identification process. Identification accuracy increased in instances
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where more than one potential suspect was viewed by victims (Clifford & Hollin,
1981). Preconceived opinions and unintentional victim bias and assumptions may
result in erroneous identification, particularly when only one suspect is viewed
by victims (Loftus, 1979; Reed, 1984). Using multiple potential suspects forces
the victim to be more discriminating in the recall and recognition process. This
method also requires the victim to comparatively analyze more suspect charac-
teristics. Viewing of a single suspect may leave the victim at a disadvantage
without the benefits of discrimination and comparison. In addition, the presenta-
tion by authorities of a single suspect enhances the victim’s beliefs and assump-
tions of suspect guilt (Clifford and Scott, 1978; Yarmey, 1979).

Such preconceived opinions and assumptions are difficult to control; how-
ever, certain procedures can limit erroneous conclusions by hair examiners. The
police or attorney requesting an analysis should follow the procedures laid down
in line-up identifications. They should not make written or verbal indications of
guilt or innocence to the examiner and they should submit more than one known
hair sample for comparison purposes. As the present study indicated, submitting
additional known hair samples similar in basic characteristics (e.g., color) with
the suspect’s known hair increased opinion accuracy.

By following ‘‘line-up’’ procedures, a human hair examiner and submitting
agency (police or attorney) may decrease the impact by which preconceived
opinions may lead to erroneous conclusions. Testimony regarding the procedures
followed for the examination and comparison of hair evidence also addresses or
neutralizes an attorney’s insinuations that bias problems existed. Such proce-
dures also serve to demonstrate that a conscientious effort was made by the sub-
mitting agency to control for extraneous variables that might have influenced the
examiner’s conclusions.
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