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FORWARD 
 
In March 2001, the National Institutes of Health issued the following warning: "The number 
of Web sites offering health-related resources grows every day. Many sites provide valuable 
information, while others may have information that is unreliable or misleading."1 
Furthermore, because of the rapid increase in Internet-based information, many hours can 
be wasted searching, selecting, and printing. Since only the smallest fraction of information 
dealing with hair analysis is indexed in search engines, such as www.google.com or others, 
a non-systematic approach to Internet research can be not only time consuming, but also 
incomplete. This book was created for medical professionals, students, and members of the 
general public who want to know as much as possible about hair analysis, using the most 
advanced research tools available and spending the least amount of time doing so.  
 
In addition to offering a structured and comprehensive bibliography, the pages that follow 
will tell you where and how to find reliable information covering virtually all topics related 
to hair analysis, from the essentials to the most advanced areas of research. Public, 
academic, government, and peer-reviewed research studies are emphasized. Various 
abstracts are reproduced to give you some of the latest official information available to date 
on hair analysis. Abundant guidance is given on how to obtain free-of-charge primary 
research results via the Internet. While this book focuses on the field of medicine, when 
some sources provide access to non-medical information relating to hair analysis, these 
are noted in the text. 
 
E-book and electronic versions of this book are fully interactive with each of the Internet 
sites mentioned (clicking on a hyperlink automatically opens your browser to the site 
indicated). If you are using the hard copy version of this book, you can access a cited Web 
site by typing the provided Web address directly into your Internet browser. You may find 
it useful to refer to synonyms or related terms when accessing these Internet databases. 
NOTE: At the time of publication, the Web addresses were functional. However, some links 
may fail due to URL address changes, which is a common occurrence on the Internet.  
 
For readers unfamiliar with the Internet, detailed instructions are offered on how to access 
electronic resources. For readers unfamiliar with medical terminology, a comprehensive 
glossary is provided. For readers without access to Internet resources, a directory of medical 
libraries, that have or can locate references cited here, is given. We hope these resources will 
prove useful to the widest possible audience seeking information on hair analysis.  
 

The Editors 

                                                           
1 From the NIH, National Cancer Institute (NCI): http://www.cancer.gov/cancerinfo/ten-things-to-know. 
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CHAPTER 1. STUDIES ON HAIR ANALYSIS 
 

Overview 
 
In this chapter, we will show you how to locate peer-reviewed references and studies on 
hair analysis.  
 

Federally Funded Research on Hair Analysis 
 
The U.S. Government supports a variety of research studies relating to hair analysis. These 
studies are tracked by the Office of Extramural Research at the National Institutes of 
Health.2 CRISP (Computerized Retrieval of Information on Scientific Projects) is a searchable 
database of federally funded biomedical research projects conducted at universities, 
hospitals, and other institutions.  
 
Search the CRISP Web site at http://crisp.cit.nih.gov/crisp/crisp_query.generate_screen. 
You will have the option to perform targeted searches by various criteria, including 
geography, date, and topics related to hair analysis.  
 
For most of the studies, the agencies reporting into CRISP provide summaries or abstracts. 
As opposed to clinical trial research using patients, many federally funded studies use 
animals or simulated models to explore hair analysis. The following is typical of the type of 
information found when searching the CRISP database for hair analysis: 

• Project Title: DEVELOPMENTAL OUTCOMES OF PRENATAL EXPOSURE TO 
MDMA (‘Ecstasy’) 
Principal Investigator & Institution: Singer, Lynn T.; Professor; Pediatrics; Case Western 
Reserve University 10900 Euclid Ave Cleveland, Oh 44106 
Timing: Fiscal Year 2002; Project Start 30-SEP-2001; Project End 31-JUL-2006 

                                                           
2 Healthcare projects are funded by the National Institutes of Health (NIH), Substance Abuse and Mental Health 
Services (SAMHSA), Health Resources and Services Administration (HRSA), Food and Drug Administration 
(FDA), Centers for Disease Control and Prevention (CDCP), Agency for Healthcare Research and Quality (AHRQ), 
and Office of Assistant Secretary of Health (OASH). 
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Summary: (provided by applicant) 3-4Methylenedioxymethamphetamine 
(MDMA/Ecstasy) use is widespread among young adults throughout Europe and 
increasing in popularity in the United States among similar populations with resultant 
concern over the long-term negative effects of fetal MDMA exposure on the developing 
child. Use of MDMA is also associated with other maternal risk factors which can 
negatively affect child outcomes, such as increased maternal neuropsychological 
deficits, greater psychological distress, and potentially altered care-giving behavior. In 
addition to documenting a range of infant outcomes, the proposed study aims to assess 
environmental and maternal psychological correlates of outcomes in MDMA-exposed 
children in the United Kingdom. The proposed study will achieve this aim through 
establishing a partnership between researchers at Case Western Reserve University in 
Cleveland, Ohio and community research partners at the University of East London, 
England where MDMA use is prevalent and an adequate sample size of MDMA 
exposed infants can be recruited. 150 infants (75 MDMA-exposed; 75 non-exposed) and 
their mothers will be seen at 1 month, 4 months, 12 months, 18 and 24 months and 
assessed on measures of growth, cognitive, motor, language, and behavioral outcomes. 
MDMA exposure will be determined by maternal self-report measures (and 
corroborated by hair analysis), with all children drawn from the same race/social class 
population. Mothers will be identified through community physicians as early in 
pregnancy as possible or at child birth and substance use quantity and frequency 
assessed at each trimester. Demographic, medical, and prenatal substance exposure will 
be noted from chart review and clinical interview and hair analysis. Standardized 
questionnaires assessing maternal psychological status, personality, social supports, 
intellectual ability, and history of caregiving will be administered. Videotaped 
observations of child play and maternal child interactions will be conducted. Data will 
be evaluated descriptively, and through a series of longitudinal mixed model analyses 
and hierarchical multiple/logistic regression analyses to describe the functioning of 
MDMA-exposed infants and their mothers to 2 years of age, and the relative impact of 
MDMA and other substance exposures to infant outcomes, maternal psychological 
functioning, and caregiving interactions. Changes over time and predictive models of 
infant risk, using HLM or structural equation models, will be utilized. The proposed 
research will provide information about the early developmental sequelae of fetal 
MDMA-exposure and maternal psychological status and caregiving behaviors which 
can guide the design of effective maternal drug treatment and child intervention 
programs. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen 

• Project Title: DRUG TREATMENT FOR TRANSPLANT CANDIDATES 
Principal Investigator & Institution: Haller, Deborah L.; Associate Professor; St. Luke's-
Roosevelt Inst for Hlth Scis Health Sciences New York, Ny 100191102 
Timing: Fiscal Year 2003; Project Start 10-SEP-2003; Project End 30-JUN-2007 
Summary: (provided by applicant): This application proposes a Stage I project targeting 
substance abusers with end-stage liver or renal disease who are seeking organ 
transplant. The proposed research is perfectly suited to a Stage I study because 
substance abuse: (1) causes/exacerbates both liver and renal disease; (2) has a negative 
impact on transplant outcomes; and (3) poses a barrier to obtaining life-prolonging 
surgery. At present, no empirically validated treatment exists for organ transplant 
candidates with co-occurring addiction; in addition, no RCT of any validated substance 
abuse intervention has been conducted in pre-transplant candidates. Lack of relevant 
substance abuse services for this population is further worsened because organ 
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transplant patients have difficulty assimilating into community drug treatment 
programs. Together, these factors suggest the need for a "tailored" intervention. The 
proposed approach will allow us to develop and pilot test a homebased (telephone) 
intervention on a small number of pre-transplant patients to determine if it is 
sufficiently promising to warrant further evaluation in a Stage II clinical trial. It is hoped 
that the proposed treatment will result in increased: (1) readiness to change drug use 
behavior; (2) abstinence, both pre- and post-transplant; (3) treatment adherence; (4) 
behavioral health; and (4) psychological status/Quality of Life (QOL). Longer term 
medical outcomes of interest include: (1) being listed for transplant; (2) receiving a 
transplant; (3) morbidity (e.g., rejection episodes); and (4) mortality. The Transplant & 
Addiction Program (TAP) is a 12- session telephone intervention that uses motivational 
interviewing (MI) as its therapeutic platform, supplemented by CBT exercises, health 
education and contracting. TAP emphasizing abstinence, disease management, and 
adherence, while de-emphasizing confrontation, labeling, and telling the patient what to 
do. Because it is home-based, the intervention will be accessible to patients who live far 
away from their chosen transplant center or who are too ill to attend drug treatment in 
the community. Following the development and piloting of TAP and 
adherence/competence scales, 20 subjects will be randomized to TAP + TAU and 20 to 
TAU alone. For this study, TAU consists of medical management by a designated 
transplant team (internist, RN transplant coordinator, surgeon, and medical social 
worker) who will adhere to the research protocol. Subjects will be evaluated at baseline, 
upon completion of treatment (wk. 12) and at 3 and 6- month follow-up points. Hair 
analysis, BAL, urine (plasma for those no longer making urine) and collateral reports 
will serve as the dependent measures of substance use. The medical team will provide 
information regarding medical status and service utilization to the research team on a 
monthly basis until such time as the subject dies, is administratively discharged from 
the program, or the study ends. The focus during the extended follow-up period will be 
on secondary end-points (i.e., medical outcomes) as well as relapse. If the proposed 
behavioral intervention proves to be efficacious, we will next propose a Stage II study 
that will likely involve several transplant centers. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen 

• Project Title: HAIR ANALYSIS TO MONITOR DRUG ABUSE TREATMENTS 
Principal Investigator & Institution: Wilkins, Diana G.; Assistant Director; 
Pharmacology and Toxicology; University of Utah Salt Lake City, Ut 84102 
Timing: Fiscal Year 2001; Project Start 30-SEP-1994; Project End 31-AUG-2004 
Summary: (Applicant's Abstract) Improved methods to monitor treatment compliance 
and efficacy is an important goal of drug-abuse treatment programs and clinical trials 
for new treatment regimens. Monitoring drug use during pregnancy is also an 
important clinical goal. Compared to urine, plasma and blood, hair may provide a 
longer window to monitor for drugs and other compounds due to its slow growth and 
possible permanent retention of drugs. The presence of certain drugs and their 
metabolites has been demonstrated in human hair at times when plasma and urine drug 
concentrations are not measurable. The goal of this project is to acquire knowledge 
regarding the suitability of quantitative, segmental human hair analysis for 
determination of drug exposure in clinical settings. Specific marker substances will be 
used to establish reference points (with respect to time) in human hair. To achieve these 
objectives, the following specific aims are proposed: (1) To develop quantitative 
analytical methods for hair utilizing LC/MS/MS. Ultra-sensitive and specific 
procedures using liquid chromatography and tandem mass spectrometry will be 
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developed for the combined detection and quantitation of a treatment drug 
(buprenorphine, 1-alpha-acetylmethadol, or methadone), drugs of abuse (morphine, 
heroin) and marker substances (phenazopyridine or ofloxacin) in hair. Also, specific and 
selective decontamination procedures will be developed to minimize the potential bias 
of environmental contamination of hair for drugs of interest and to maximize the 
reliability of measured quantitative drug concentrations. (2) To determine if quantitative 
analysis of hair can be used to evaluate recidivism and treatment compliance. 
Administration of a marker substance such as phenazopyridine or ofloxacin will be used 
to establish reference points in human hair between which drug use and treatment 
compliance or recidivism in clinical drug-abuse studies can be measured. We will also 
determine if quantitative measures of drug concentrations in hair are dependent upon 
the dose and route of drug administration. (3) To determine if quantitative analysis of 
hair can be used to evaluate fetal drug exposure in pregnant women receiving drug 
treatment. Specifically, we will determine if there is a relationship between maternal 
exposure to a treatment drug (methadone) during pregnancy and neonatal hair 
concentrations of methadone at birth. Preliminary data presented demonstrate that we 
are able to perform all aspects of this proposal and that we will clearly be able to 
progress from analytical methods development, to decontamination studies, to in vivo 
human and animal studies of marker substance incorporation into hair, and to studies of 
fetal drug exposure. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen 

• Project Title: HAIR NICOTINE FEEDBACK TO REDUCE CHILDREN'S ETS 
EXPOSURE 
Principal Investigator & Institution: Woodruff, Susan I.; Graduate School of Public Hlth; 
San Diego State University 5250 Campanile Dr San Diego, Ca 92182 
Timing: Fiscal Year 2003; Project Start 01-APR-2003; Project End 31-MAR-2005 
Summary: (provided by applicant) Our previous study of Latino children's exposure to 
environmental tobacco smoke (ETS) revealed a serendipitous finding. An unusually 
high proportion of Latino parents showed great interest in the results of analysis of their 
children's hair to measure ETS exposure, interest that had not been encountered in 
previous cancer prevention studies that included other types of biological measures. 
Parents frequently asked for feedback during the course of the study, but because the 
hair analysis was a measurement tool and not part of the intervention, results of hair 
analysis had to be withheld until the end of the study. At that time, the present 
investigators grappled with the question of the best way to present individual children's 
hair analysis to the parent so as to maximize understandability and usefulness In 
addition, the unusual interest on the part of parents in their children's hair analysis 
suggested that feedback could potentially be a powerful ETS reduction intervention. 
Based on this previous work, the proposed pilot research will use a one-group, pre-post 
design with 60 Latino parent-child pairs to accomplish two primary goals. The first is to 
explore the usability of hair nicotine feedback for a future intervention trial to modify 
parents' behavior related to children's ETS exposure. Three feedback versions will be 
presented in a counterbalanced fashion to control for presentation order effects. 
Usability/preference measures will include parents' liking of the feedback in various 
formats and mode of delivery, and perceptions of the usefulness of the feedback for 
changing behavior. Second, the research will examine the impact of hair nicotine 
feedback and related counseling on changes in Latino parents' behavior related to their 
children's ETS exposure Intervention efforts, directed toward a smoking parent (e.g., the 
mother), will include a home visit to provide nicotine feedback and counseling, two 
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mailers presenting alternative versions of the feedback, and a supportive telephone call 
delivered over a 6-week period A trained community health advisor, or promotora, will 
provide the feedback and support for behavior change using a culturally relevant 
approach. Assessments conducted by a bicultural measurement technician will collect 
usability measures, parent-reports of children's ETS exposure, and children's hair 
nicotine to assess feedback format preference and intervention impact. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen 

• Project Title: USING HUMAN HAIR TO DETERMINE LONG TERM ALCOHOL 
ABUSE 
Principal Investigator & Institution: Moore, Christine M.; U.S. Drug Testing 
Laboratories, Inc. 1700 S Mount Prospect Rd Des Plaines, Il 600181804 
Timing: Fiscal Year 2004; Project Start 15-APR-2004; Project End 30-SEP-2004 
Summary: (provided by applicant): The objective of this project is to develop a 
diagnostic test to assess long-term alcohol consumption based on the analysis of hair for 
fatty acid ethyl esters. Excessive alcohol consumption causes damage to the liver, GI 
tract, central nervous system, pancreas, and heart. While there are hundreds of success 
stories of effective intervention for problem drinking, few primary care physicians 
routinely screen for alcohol problems. In this program, emphasis is on the development 
of a biological marker for alcohol intake, using hair, so as to be initially indicative of 
tong term alcohol use. Repeated analyses will detect relapse drinking at an earlier stage, 
and throughout rehabilitation, decreasing healthcare costs dramatically. Fatty acid ethyl 
esters (FAEE) are present in blood, liver, and post-mortem specimens. They are formed 
by the esterification of ethanol with free fatty acids in the body, and contribute to 
ethanol-induced organ damage, through various mechanisms. FAEE's have been 
predominantly detected in serum and blood, and are measurable for 24 hours. However, 
in order to be a long-term marker of alcohol use, a specimen giving a better historical 
measurement of substance abuse is necessary. During Phase I, the analysis of hair for the 
presence of several different FAEE, both quantitatively and in profile, is proposed in 
order to determine drinking patterns. Hair specimens, giving an average of 3 months 
historical information on alcohol use, will be collected from alcoholics and teetotalers. If 
the analytical approach is feasible, the data produced will be able to differentiate 
between the two groups based on FAEE concentration and profile. Further phases of the 
project will include variables associated with hair color and treatments; types of 
shampoo and hair products used; ethnicity, age and gender. Commercialization areas of 
the test primarily involve recovery centers for the determination of relapse. Other areas 
of utility include detection of drinking in under age drivers; detection of alcohol use in 
pregnancy; and detection of alcohol use in potential transplant patients. The overall goal 
is to develop a diagnostic test to assess long-term alcohol consumption based on hair 
analysis for fatty acid ethyl esters. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen 

 

The National Library of Medicine: PubMed 
 
One of the quickest and most comprehensive ways to find academic studies in both English 
and other languages is to use PubMed, maintained by the National Library of Medicine.3 

                                                           
3 PubMed was developed by the National Center for Biotechnology Information (NCBI) at the National Library of 
Medicine (NLM) at the National Institutes of Health (NIH). The PubMed database was developed in conjunction 
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The advantage of PubMed over previously mentioned sources is that it covers a greater 
number of domestic and foreign references. It is also free to use. If the publisher has a Web 
site that offers full text of its journals, PubMed will provide links to that site, as well as to 
sites offering other related data. User registration, a subscription fee, or some other type of 
fee may be required to access the full text of articles in some journals.  
 
To generate your own bibliography of studies dealing with hair analysis, simply go to the 
PubMed Web site at http://www.ncbi.nlm.nih.gov/pubmed. Type “hair analysis” (or 
synonyms) into the search box, and click “Go.” The following is the type of output you can 
expect from PubMed for hair analysis (hyperlinks lead to article summaries): 
• Analysis of ofloxacin in hair as a measure of hair growth and as a time marker for hair 

analysis. 
Author(s): Miyazawa N, Uematsu T. 
Source: Therapeutic Drug Monitoring. 1992 December; 14(6): 525-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1485377 
 

• Antibodies to drugs as indicators of chronic drug use. An alternative to toxicological 
hair analysis. 
Author(s): Gamaleya NB. 
Source: Forensic Science International. 1993 December; 63(1-3): 285-93. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8138229 
 

• Application of hair analysis to document coercive heroin administration to a child. 
Author(s): Strano Rossi S, Offidani C, Chiarotti M. 
Source: Journal of Analytical Toxicology. 1998 January-February; 22(1): 75-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9491974 
 

• Are there possibilities for the detection of chronically elevated alcohol consumption 
by hair analysis? A report about the state of investigation. 
Author(s): Pragst F, Spiegel K, Sporkert F, Bohnenkamp M. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 201-23. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689573 
 

• Assessing drug use in the workplace: a comparison of self-report, urinalysis, and hair 
analysis. 
Author(s): Cook RF, Bernstein AD, Andrews CM. 
Source: Nida Res Monogr. 1997; 167: 247-72. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9243565 
 

                                                                                                                                                                    
with publishers of biomedical literature as a search tool for accessing literature citations and linking to full-text 
journal articles at Web sites of participating publishers. Publishers that participate in PubMed supply NLM with 
their citations electronically prior to or at the time of publication. 
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• Assessing the potential of a "color effect" for hair analysis of 11-nor-9-carboxy-
delta(9)-tetrahydrocannabinol: analysis of a large sample of hair specimens. 
Author(s): Mieczkowski T. 
Source: Life Sciences. 2003 December 12; 74(4): 463-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14609724 

 
• Biological monitoring of mercury vapour exposure by scalp hair analysis in 

comparison to blood and urine. 
Author(s): Wilhelm M, Muller F, Idel H. 
Source: Toxicology Letters. 1996 November; 88(1-3): 221-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8920740 
 

• By the way, doctor. I've read that hair analysis can tell me a lot about my health. Is 
this true? 
Author(s): Robb-Nicholson C. 
Source: Harvard Women's Health Watch. 2003 October; 11(2): 8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14576013 
 

• Capillary electrophoresis: a new tool in forensic toxicology. Applications and 
prospects in hair analysis for illicit drugs. 
Author(s): Tagliaro F, Smyth WF, Turrina S, Deyl Z, Marigo M. 
Source: Forensic Science International. 1995 January 5; 70(1-3): 93-104. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7860040 
 

• Caveats in hair analysis in chronic arsenic poisoning. 
Author(s): Hindmarsh JT. 
Source: Clinical Biochemistry. 2002 February; 35(1): 1-11. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11937073 
 

• Characterization of dextromoramide (Palfium) abuse by hair analysis in a denied 
case. 
Author(s): Kintz P, Cirimele V, Edel Y, Tracqui A, Mangin P. 
Source: International Journal of Legal Medicine. 1995; 107(5): 269-72. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7632606 
 

• Chronic plumbism in children. Diagnosis by hair analysis. 
Author(s): Kopito L, Briley AM, Shwachman H. 
Source: Jama : the Journal of the American Medical Association. 1969 July 14; 209(2): 
243-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=5819229 
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• Cocaine abuse in pregnancy: its evaluation through hair analysis of pathological new-
borns. 
Author(s): Strano-Rossi S, Chiarotti M, Fiori A, Auriti C, Seganti G. 
Source: Life Sciences. 1996; 59(22): 1909-15. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8950288 
 

• Cocaine detection in a university population by hair analysis and skin swab testing. 
Author(s): Kidwell DA, Blanco MA, Smith FP. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 75-86. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042713 
 

• Commercial hair analysis. Science or scam? 
Author(s): Barrett S. 
Source: Jama : the Journal of the American Medical Association. 1985 August 23-30; 
254(8): 1041-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4021042 
 

• Compared interest between hair analysis and urinalysis in doping controls. Results 
for amphetamines, corticosteroids and anabolic steroids in racing cyclists. 
Author(s): Gaillard Y, Vayssette F, Pepin G. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 361-79. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689587 
 

• Comparison of meconium and neonatal hair analysis for detection of gestational 
exposure to drugs of abuse. 
Author(s): Bar-Oz B, Klein J, Karaskov T, Koren G. 
Source: Archives of Disease in Childhood. Fetal and Neonatal Edition. 2003 March; 
88(2): F98-F100. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12598495 
 

• Comparison of self-report and hair analysis in detecting cocaine use in a 
homeless/transient sample. 
Author(s): Appel PW, Hoffman JH, Blane HT, Frank B, Oldak R, Burke M. 
Source: J Psychoactive Drugs. 2001 January-March; 33(1): 47-55. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11333001 
 

• Death from heroin overdose: findings from hair analysis. 
Author(s): Tagliaro F, De Battisti Z, Smith FP, Marigo M. 
Source: Lancet. 1998 June 27; 351(9120): 1923-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9654260 
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• Detection of amphetamines in fingernails: an alternative to hair analysis. 
Author(s): Cirimele V, Kintz P, Mangin P. 
Source: Archives of Toxicology. 1995; 70(1): 68-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8750909 
 

• Detection of misreported drug use in forensic populations: an overview of hair 
analysis. 
Author(s): Kelly KS, Rogers R. 
Source: Bull Am Acad Psychiatry Law. 1996; 24(1): 85-94. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8891324 
 

• Determination of chronic abuse of the anaesthetic agents midazolam and propofol as 
demonstrated by hair analysis. 
Author(s): Cirimele V, Kintz P, Doray S, Ludes B. 
Source: International Journal of Legal Medicine. 2002 February; 116(1): 54-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11924712 
 

• Determination of chronic flunitrazepam abuse by hair analysis using GC-MS-NCI. 
Author(s): Cirimele V, Kintz P, Mangin P. 
Source: Journal of Analytical Toxicology. 1996 November-December; 20(7): 596-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8934313 
 

• Determination of chronic methamphetamine abuse by hair analysis. 
Author(s): Saito T, Yamamoto I, Kusakabe T, Huang X, Yukawa N, Takeichi S. 
Source: Forensic Science International. 2000 July 24; 112(1): 65-71. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10882832 
 

• Determination of endogenous levels of GHB in human hair. Are there possibilities 
for the identification of GHB administration through hair analysis in cases of drug-
facilitated sexual assault? 
Author(s): Goulle JP, Cheze M, Pepin G. 
Source: Journal of Analytical Toxicology. 2003 November-December; 27(8): 574-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14670136 
 

• Determination of gestational cocaine exposure by hair analysis. 
Author(s): Graham K, Koren G, Klein J, Schneiderman J, Greenwald M. 
Source: Jama : the Journal of the American Medical Association. 1989 December 15; 
262(23): 3328-30. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2585678 
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• Determination of gestational opiate, nicotine, benzodiazepine, cocaine and 
amphetamine exposure by hair analysis. 
Author(s): Kintz P, Mangin P. 
Source: J Forensic Sci Soc. 1993 July-September; 33(3): 139-42. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8245814 
 

• Determination of triazolam involving its hydroxy metabolites in hair shaft and hair 
root by reversed-phase liquid chromatography with electrospray ionization mass 
spectrometry and application to human hair analysis. 
Author(s): Toyo'oka T, Kanbori M, Kumaki Y, Nakahara Y. 
Source: Analytical Biochemistry. 2001 August 15; 295(2): 172-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11488619 
 

• Discrimination of the nature of doping with 19-norsteroids through hair analysis. 
Author(s): Kintz P, Cirimele V, Ludes B. 
Source: Clinical Chemistry. 2000 December; 46(12): 2020-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11106346 
 

• Doping control for beta-adrenergic compounds through hair analysis. 
Author(s): Kintz P, Dumestre-Toulet V, Jamey C, Cirimele V, Ludes B. 
Source: J Forensic Sci. 2000 January; 45(1): 170-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10641933 
 

• Doping control for methenolone using hair analysis by gas chromatography-tandem 
mass spectrometry. 
Author(s): Kintz P, Cirimele V, Dumestre-Toulet V, Villain M, Ludes B. 
Source: Journal of Chromatography. B, Analytical Technologies in the Biomedical and 
Life Sciences. 2002 January 5; 766(1): 161-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11820291 
 

• Doping control for nandrolone using hair analysis. 
Author(s): Kintz P, Cirimele V, Dumestre-Toulet V, Ludes B. 
Source: Journal of Pharmaceutical and Biomedical Analysis. 2001 March; 24(5-6): 1125-
30. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11248508 
 

• Dose-response analysis of infants prenatally exposed to methyl mercury: an 
application of a single compartment model to single-strand hair analysis. 
Author(s): Cox C, Clarkson TW, Marsh DO, Amin-Zaki L, Tikriti S, Myers GG. 
Source: Environmental Research. 1989 August; 49(2): 318-32. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2473897 
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• Drug screening in an unconventional matrix: hair analysis. 
Author(s): Bailey DN. 
Source: Jama : the Journal of the American Medical Association. 1989 December 15; 
262(23): 3331. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2585679 
 

• Drug testing by urine and hair analysis: complementary features and scientific issues. 
Author(s): DuPont RL, Baumgartner WA. 
Source: Forensic Science International. 1995 January 5; 70(1-3): 63-76. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7860037 
 

• Editorial: Hair analysis: what does it tell us? 
Author(s): Lazar P. 
Source: Jama : the Journal of the American Medical Association. 1974 September 30; 
229(14): 1908-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4479100 
 

• Elemental hair analysis: new evidence on the etiology of cribra orbitalia in Sudanese 
Nubia. 
Author(s): Sandford MK, Van Gerven DP, Meglen RR. 
Source: Human Biology; an International Record of Research. 1983 December; 55(4): 831-
44. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6674105 
 

• Ephedrine abuse for doping purposes as demonstrated by hair analysis. 
Author(s): Dumestre-Toulet V, Kintz P. 
Source: Journal of Analytical Toxicology. 2000 July-August; 24(5): 381-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10926364 
 

• Estimates of illicit drug use during pregnancy by maternal interview, hair analysis, 
and meconium analysis. 
Author(s): Ostrea EM Jr, Knapp DK, Tannenbaum L, Ostrea AR, Romero A, Salari V, 
Ager J. 
Source: The Journal of Pediatrics. 2001 March; 138(3): 344-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11241040 
 

• Evaluation of cocaine, amphetamines and cannabis use in university students 
through hair analysis: preliminary results. 
Author(s): Quintela O, Bermejo AM, Tabernero MJ, Strano-Rossi S, Chiarotti M, Lucas 
AC. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 273-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689579 
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• Evidence of polydrug use using hair analysis: a fatal case involving heroin, cocaine, 
cannabis, chloroform, thiopental and ketamine. 
Author(s): Gaillard Y, Pepin G. 
Source: J Forensic Sci. 1998 March; 43(2): 435-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9544560 
 

• Fatty acid ethyl esters in hair as markers of alcohol consumption. Segmental hair 
analysis of alcoholics, social drinkers, and teetotalers. 
Author(s): Auwarter V, Sporkert F, Hartwig S, Pragst F, Vater H, Diefenbacher A. 
Source: Clinical Chemistry. 2001 December; 47(12): 2114-23. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11719475 
 

• Forensic mtDNA hair analysis excludes a dog from having caused a traffic accident. 
Author(s): Schneider PM, Seo Y, Rittner C. 
Source: International Journal of Legal Medicine. 1999; 112(5): 315-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10460424 
 

• Further discussion on discussion of "Hair analysis for drugs of abuse". 
Author(s): Needleman SB. 
Source: J Forensic Sci. 1991 May; 36(3): 629-30. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1856632 
 

• Further ethical issues raised by hair analysis for drugs. 
Author(s): Stark MM. 
Source: Addiction (Abingdon, England). 1993 September; 88(9): 1292. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8241929 
 

• Hair analysis and detectability of single dose administration of androgenic steroid 
esters. 
Author(s): Segura J, Pichini S, Peng SH, de la Torre X. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 347-59. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689586 
 

• Hair analysis and selenium shampoos. 
Author(s): Davies TS. 
Source: Lancet. 1982 October 23; 2(8304): 935. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6126779 
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• Hair analysis and the assessment of marginal malnutrition in Little Tibet. 
Author(s): Wilson JM. 
Source: Transactions of the Royal Society of Tropical Medicine and Hygiene. 1986; 80(1): 
168-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3726984 
 

• Hair analysis as a marker for fetal exposure to maternal smoking. 
Author(s): Klein J, Chitayat D, Koren G. 
Source: The New England Journal of Medicine. 1993 January 7; 328(1): 66-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8416280 

 
• Hair analysis as a potential index of therapeutic compliance in the treatment of 

epilepsy. 
Author(s): Williams J, Patsalos PN, Wilson JF. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 113-22. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042715 
 

• Hair analysis as a tool for monitoring and managing patients on methadone 
maintenance. A discussion. 
Author(s): Brewer C. 
Source: Forensic Science International. 1993 December; 63(1-3): 277-83. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8138228 
 

• Hair analysis as evidence in forensic cases. 
Author(s): Moeller MR. 
Source: Therapeutic Drug Monitoring. 1996 August; 18(4): 444-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8857566 
 

• Hair analysis as evidence in forensic cases. 
Author(s): Moeller MR, Fey P, Sachs H. 
Source: Forensic Science International. 1993 December; 63(1-3): 43-53. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8138233 
 

• Hair analysis by immunological methods from the beginning to 2000. 
Author(s): Spiehler V. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 249-59. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689577 
 

• Hair analysis by infrared microscopy for drugs of abuse. 
Author(s): Kalasinsky KS, Magluilo J Jr, Schaefer T. 
Source: Forensic Science International. 1993 December; 63(1-3): 253-60. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7511126 
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• Hair analysis by using radioimmunoassay, high-performance liquid chromatography 

and capillary electrophoresis to investigate chronic exposure to heroin, cocaine and/or 
ecstasy in applicants for driving licences. 
Author(s): Tagliaro F, Valentini R, Manetto G, Crivellente F, Carli G, Marigo M. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 121-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689566 
 

• Hair analysis does not support hypothesized arsenic and chromium exposure from 
drinking water in Woburn, Massachusetts. 
Author(s): Rogers CE, Tomita AV, Trowbridge PR, Gone JK, Chen J, Zeeb P, Hemond 
HF, Thilly WG, Olmez I, Durant JL. 
Source: Environmental Health Perspectives. 1997 October; 105(10): 1090-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9349834 
 

• Hair analysis for abused and therapeutic drugs. 
Author(s): Nakahara Y. 
Source: J Chromatogr B Biomed Sci Appl. 1999 October 15; 733(1-2): 161-80. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10572981 
 

• Hair analysis for abused drugs by capillary zone electrophoresis with field-amplified 
sample stacking. 
Author(s): Tagliaro F, Manetto G, Crivellente F, Scarcella D, Marigo M. 
Source: Forensic Science International. 1998 April 5; 92(2-3): 201-11. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9627979 
 

• Hair analysis for buprenorphine and its dealkylated metabolite by RIA and 
confirmation by LC/ECD. 
Author(s): Kintz P, Cirimele V, Edel Y, Jamey C, Mangin P. 
Source: J Forensic Sci. 1994 November; 39(6): 1497-503. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7815029 
 

• Hair analysis for cannabinoids and amphetamines in a psychosis incidence study. 
Author(s): Selten JP, Bosman IJ, de Boer D, Veen ND, van der Graaf Y, Maes RA, Kahn 
RS. 
Source: European Neuropsychopharmacology : the Journal of the European College of 
Neuropsychopharmacology. 2002 February; 12(1): 27-30. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11788237 
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• Hair analysis for delta(9)-THC, delta(9)-THC-COOH, CBN and CBD, by GC/MS-EI. 
Comparison with GC/MS-NCI for delta(9)-THC-COOH. 
Author(s): Baptista MJ, Monsanto PV, Pinho Marques EG, Bermejo A, Avila S, 
Castanheira AM, Margalho C, Barroso M, Vieira DN. 
Source: Forensic Science International. 2002 August 14; 128(1-2): 66-78. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12208025 
 

• Hair analysis for detection of beta-blockers in hypertensive patients. 
Author(s): Kintz P, Mangin P. 
Source: European Journal of Clinical Pharmacology. 1992; 42(3): 351-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1349530 
 

• Hair analysis for detection of phencyclidine in newly admitted psychiatric patients. 
Author(s): Sramek JJ, Baumgartner WA, Tallos JA, Ahrens TN, Heiser JF, Blahd WH. 
Source: The American Journal of Psychiatry. 1985 August; 142(8): 950-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4025592 
 

• Hair analysis for driving licence in cocaine and heroin users. An epidemiological 
study. 
Author(s): Ricossa MC, Bernini M, DE Ferrari F. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 301-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689582 
 

• Hair analysis for drug abuse, Part II. Hair analysis for monitoring of 
methamphetamine abuse by isotope dilution gas chromatography/mass spectrometry. 
Author(s): Nakahara Y, Takahashi K, Takeda Y, Konuma K, Fukui S, Tokui T. 
Source: Forensic Science International. 1990 July; 46(3): 243-54. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2376365 
 

• Hair analysis for drug abuse. XIV. Identification of substances causing acute 
poisoning using hair root. I. Methamphetamine. 
Author(s): Nakahara Y, Kikura R, Yasuhara M, Mukai T. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 157-64. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042721 
 

• Hair analysis for drug abuse. XV. Disposition of 3, 4-
methylenedioxymethamphetamine (MDMA) and its related compounds into rat hair 
and application to hair analysis for MDMA abuse. 
Author(s): Kikura R, Nakahara Y, Mieczkowski T, Tagliaro F. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 165-77. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042722 
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• Hair analysis for drug abuse: I. Determination of methamphetamine and 
amphetamine in hair by stable isotope dilution gas chromatography/mass 
spectrometry method. 
Author(s): Nakahara Y, Takahashi K, Shimamine M, Takeda Y. 
Source: J Forensic Sci. 1991 January; 36(1): 70-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2007882 
 

• Hair analysis for drug testing--where is it leading? 
Author(s): Howard G. 
Source: Addiction (Abingdon, England). 1994 March; 89(3): 297-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8173497 
 

• Hair analysis for drugs of abuse. 
Author(s): Brewer C. 
Source: Lancet. 1990 April 21; 335(8695): 980. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1970059 
 

• Hair analysis for drugs of abuse. 
Author(s): Strang J, Marsh A, Desouza N. 
Source: Lancet. 1990 March 24; 335(8691): 740. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1969105 
 

• Hair analysis for drugs of abuse. Hair color and race differentials or systematic 
differences in drug preferences? 
Author(s): Kelly RC, Mieczkowski T, Sweeney SA, Bourland JA. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 63-86. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689562 
 

• Hair analysis for drugs of abuse. III. Movement and stability of methoxyphenamine 
(as a model compound of methamphetamine) along hair shaft with hair growth. 
Author(s): Nakahara Y, Shimamine M, Takahashi K. 
Source: Journal of Analytical Toxicology. 1992 July-August; 16(4): 253-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1501478 
 

• Hair analysis for drugs of abuse. IV. Determination of total morphine and 
confirmation of 6-acetylmorphine in monkey and human hair by GC/MS. 
Author(s): Nakahara Y, Takahashi K, Shimamine M, Saitoh A. 
Source: Archives of Toxicology. 1992; 66(9): 669-74. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1482290 
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• Hair analysis for drugs of abuse. IX. Comparison of deprenyl use and 
methamphetamine use by hair analysis. 
Author(s): Kikura R, Nakahara Y. 
Source: Biological & Pharmaceutical Bulletin. 1995 February; 18(2): 267-72. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7742796 
 

• Hair analysis for drugs of abuse. VI. The excretion of methoxyphenamine and 
methamphetamine into beards of human subjects. 
Author(s): Nakahara Y, Takahashi K, Konuma K. 
Source: Forensic Science International. 1993 December; 63(1-3): 109-19. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7908007 
 

• Hair analysis for drugs of abuse. VIII. Effective extraction and determination of 6-
acetylmorphine and morphine in hair with trifluoroacetic acid-methanol for the 
confirmation of retrospective heroin use by gas chromatography-mass spectrometry. 
Author(s): Nakahara Y, Kikura R, Takahashi K. 
Source: Journal of Chromatography. B, Biomedical Applications. 1994 July 1; 657(1): 93-
101. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7952089 
 

• Hair analysis for drugs of abuse. XI. Disposition of benzphetamine and its 
metabolites into hair and comparison of benzphetamine use and methamphetamine 
use by hair analysis. 
Author(s): Kikura R, Nakahara Y. 
Source: Biological & Pharmaceutical Bulletin. 1995 December; 18(12): 1694-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8787790 
 

• Hair analysis for drugs of abuse. XIX. Determination of ephedrine and its homologs 
in rat hair and human hair. 
Author(s): Nakahara Y, Kikura R. 
Source: J Chromatogr B Biomed Sci Appl. 1997 October 24; 700(1-2): 83-91. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9390717 
 

• Hair analysis for drugs of abuse. XVI. Disposition of fenethylline and its metabolite 
into hair and discrimination between fenethylline use and amphetamine use by hair 
analysis. 
Author(s): Kikura R, Nakahara Y. 
Source: Journal of Analytical Toxicology. 1997 July-August; 21(4): 291-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9248947 
 

 
 
 



Hair Analysis 20

• Hair analysis for drugs of abuse. XVII. Simultaneous detection of PCP, PCHP, and 
PCPdiol in human hair for confirmation of PCP use. 
Author(s): Nakahara Y, Takahashi K, Sakamoto T, Tanaka A, Hill VA, Baumgartner 
WA. 
Source: Journal of Analytical Toxicology. 1997 September; 21(5): 356-62. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9288587 
 

• Hair analysis for drugs of abuse: evaluation of analytical methods, environmental 
issues, and development of reference materials. 
Author(s): Welch MJ, Sniegoski LT, Allgood CC, Habram M. 
Source: Journal of Analytical Toxicology. 1993 November-December; 17(7): 389-98. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8309210 
 

• Hair analysis for drugs: defining the ethical questions. 
Author(s): Almond B. 
Source: Addiction (Abingdon, England). 1994 March; 89(3): 296-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8173496 
 

• Hair analysis for drugs: technological break-through or ethical quagmire? 
Author(s): Strang J, Black J, Marsh A, Smith B. 
Source: Addiction (Abingdon, England). 1993 February; 88(2): 163-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8220052 
 

• Hair analysis for drugs: where is the ethical quagmire? 
Author(s): Evans D. 
Source: Addiction (Abingdon, England). 1994 March; 89(3): 295-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8173495 
 

• Hair analysis for monitoring drug use. 
Author(s): Brewer C. 
Source: Addiction (Abingdon, England). 1993 September; 88(9): 1291-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8241928 
 

• Hair analysis for nicotine and cotinine: evaluation of extraction procedures, hair 
treatments, and development of reference material. 
Author(s): Pichini S, Altieri I, Pellegrini M, Pacifici R, Zuccaro P. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 243-52. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042730 
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• Hair analysis for nordiazepam and oxazepam by gas chromatography--negative-ion 
chemical ionization mass spectrometry. 
Author(s): Kintz P, Cirimele V, Vayssette F, Mangin P. 
Source: Journal of Chromatography. B, Biomedical Applications. 1996 March 3; 677(2): 
241-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8704927 
 

• Hair analysis for opiates, cocaine and metabolites. Evaluation of a method by 
interlaboratory comparison. 
Author(s): Montagna M, Polettini A, Stramesi C, Groppi A, Vignali C. 
Source: Forensic Science International. 2002 August 14; 128(1-2): 79-83. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12208026 
 

• Hair analysis for opiates: evaluation of washing and incubation procedures. 
Author(s): Balikova MA, Habrdova V. 
Source: Journal of Chromatography. B, Analytical Technologies in the Biomedical and 
Life Sciences. 2003 June 5; 789(1): 93-100. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12726847 
 

• Hair analysis for pharmaceutical drugs. I. Effective extraction and determination of 
phenobarbital, phenytoin and their major metabolites in rat and human hair. 
Author(s): Saisho K, Tanaka E, Nakahara Y. 
Source: Biological & Pharmaceutical Bulletin. 2001 January; 24(1): 59-64. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11201247 
 

• Hair analysis for pharmaceutical drugs. II. Effective extraction and determination of 
sildenafil (Viagra) and its N-desmethyl metabolite in rat and human hair by GC-MS. 
Author(s): Saisho K, Scott KS, Morimoto S, Nakahara Y. 
Source: Biological & Pharmaceutical Bulletin. 2001 December; 24(12): 1384-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11767107 
 

• Hair analysis for substance use. 
Author(s): Haddock G, Lewis S, Barrowclough C, Tarrier N. 
Source: The British Journal of Psychiatry; the Journal of Mental Science. 1999 April; 174: 
370. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10533563 
 

• Hair analysis in clinical and experimental medicine. 
Author(s): Klevay LM, Bistrian BR, Fleming CR, Neumann CG. 
Source: The American Journal of Clinical Nutrition. 1987 August; 46(2): 233-6. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3303896 
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• Hair analysis of cocaine: differentiation between systemic exposure and external 
contamination. 
Author(s): Koren G, Klein J, Forman R, Graham K. 
Source: Journal of Clinical Pharmacology. 1992 July; 32(7): 671-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1640006 
 

• Hair analysis of flecainide for assessing the individual drug-taking behavior. 
Author(s): Takiguchi Y, Ishihara R, Torii M, Kato R, Kamihara S, Uematsu T. 
Source: European Journal of Clinical Pharmacology. 2002 May; 58(2): 99-101. Epub 2002 
April 06. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12012140 
 

• Hair analysis of opiates in mothers and newborns for evaluating opiate exposure 
during pregnancy. 
Author(s): Vinner E, Vignau J, Thibault D, Codaccioni X, Brassart C, Humbert L, 
Lhermitte M. 
Source: Forensic Science International. 2003 April 23; 133(1-2): 57-62. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12742690 
 

• Hair analysis of seven bodybuilders for anabolic steroids, ephedrine, and clenbuterol. 
Author(s): Dumestre-Toulet V, Cirimele V, Ludes B, Gromb S, Kintz P. 
Source: J Forensic Sci. 2002 January; 47(1): 211-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12064656 
 

• Hair analysis of spastic children in Hong Kong. 
Author(s): Man CK, Zheng YH, Mak PK. 
Source: The Science of the Total Environment. 1996 November 22; 191(3): 291-95. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8931349 
 

• Hair analysis of trace minerals in human subjects as influenced by age, sex, and 
contraceptive drugs. 
Author(s): Deeming SB, Weber CW. 
Source: The American Journal of Clinical Nutrition. 1978 July; 31(7): 1175-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=665569 
 

• Hair analysis of trace minerals. 
Author(s): Bland J. 
Source: The Journal of the American Dental Association. 1980 July; 101(1): 12, 14. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6930429 
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• Hair analysis queried. 
Author(s): Mellion GL, Mellion RB. 
Source: The Journal of the American Dental Association. 1982 November; 105(5): 766, 
768. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6960069 
 

• Hair analysis raises questions. 
Author(s): Foose KJ. 
Source: Fla Dent J. 1983 Summer; 54(2): 6. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6581072 
 

• Hair analysis using proton induced X-ray emission techniques. 
Author(s): Li HK, Malmqvist KG. 
Source: The Science of the Total Environment. 1985 March 15; 42(1-2): 213-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4012285 
 

• Hair analysis, a novel tool in forensic and biomedical sciences: new chromatographic 
and electrophoretic/electrokinetic analytical strategies. 
Author(s): Tagliaro F, Smith FP, De Battisti Z, Manetto G, Marigo M. 
Source: J Chromatogr B Biomed Sci Appl. 1997 February 7; 689(1): 261-71. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9061500 
 

• Hair analysis. 
Author(s): Martinez F, Poet TS, Watson RR. 
Source: Science. 1990 November 23; 250(4984): 1070. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2251495 
 

• Hair analysis. 
Author(s): Leyton E. 
Source: Cmaj : Canadian Medical Association Journal = Journal De L'association 
Medicale Canadienne. 1985 December 1; 133(11): 1109, 1112. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4063917 
 

• Hair analysis. 
Author(s): Furman AF. 
Source: The Journal of the American Dental Association. 1984 October; 109(4): 540. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6592236 
 

• Hair analysis. 
Author(s): Tyson R. 
Source: Am J Med Technol. 1978 June; 44(6): 666. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=686036 

 
 
 



Hair Analysis 24

 
• Hair analysis. A useful tool or a waste of money? 

Author(s): Zlotkin SH. 
Source: International Journal of Dermatology. 1985 April; 24(3): 161-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3997338 
 

• Hair analysis. New laboratory ability to test for substance use. 
Author(s): McPhillips MA, Strang J, Barnes TR. 
Source: The British Journal of Psychiatry; the Journal of Mental Science. 1998 October; 
173: 287-90. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9926030 

 
• Hair analysis. Proven and problematic applications. 

Author(s): Fletcher DJ. 
Source: Postgraduate Medicine. 1982 November; 72(5): 79-81, 84, 87-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7134080 
 

• Hair analysis: a worthless tool for therapeutic compliance monitoring. 
Author(s): Tracqui A, Kintz P, Mangin P. 
Source: Forensic Science International. 1995 January 5; 70(1-3): 183-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7860030 
 

• Hair analysis: another approach for the assessment of human exposure to selected 
persistent organochlorine pollutants. 
Author(s): Covaci A, Tutudaki M, Tsatsakis AM, Schepens P. 
Source: Chemosphere. 2002 January; 46(3): 413-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11829397 
 

• Hair analysis: exploring the state of the science. 
Author(s): Harkins DK, Susten AS. 
Source: Environmental Health Perspectives. 2003 April; 111(4): 576-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12676618 
 

• Hair analysis: its importance for the diagnosis of poisoning associated with opiate 
addiction. 
Author(s): Staub C. 
Source: Forensic Science International. 1993 December; 63(1-3): 69-75. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8138235 
 



Studies 25

• Hair analysis: self-reported use of "speed" and "ecstasy" compared with laboratory 
findings. 
Author(s): Cooper GA, Allen DL, Scott KS, Oliver JS, Ditton J, Smith ID. 
Source: J Forensic Sci. 2000 March; 45(2): 400-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10782961 
 

• Hair analysis: what does it tell us? 
Author(s): Lazar P. 
Source: The Journal of the American Dental Association. 1976 June; 92(6): 1214. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1064646 
 

• Hair analysis--a biological marker for passive smoking in pregnancy and childhood. 
Author(s): Klein J, Koren G. 
Source: Human & Experimental Toxicology. 1999 April; 18(4): 279-82. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10333315 

 
• Hair analysis--a critical review. 

Author(s): Manson P, Zlotkin S. 
Source: Can Med Assoc J. 1985 August 1; 133(3): 186-8. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3893667 
 

• Hair analysis--perspectives and limits of a proposed forensic method of proof: a 
review. 
Author(s): Bost RO. 
Source: Forensic Science International. 1993 December; 63(1-3): 31-42. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8138232 
 

• History of hair analysis. 
Author(s): Sachs H. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 7-16. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042705 
 

• Incorporation routes of elements into human hair; implications for hair analysis used 
for monitoring. 
Author(s): Bos AJ, van der Stap CC, Valkovic V, Vis RD, Verheul H. 
Source: The Science of the Total Environment. 1985 March 15; 42(1-2): 157-69. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4012277 
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• Integrated use of hair analysis to investigate the physical fitness to obtain the driving 
licence: a casework study. 
Author(s): Tagliaro F, De Battisti Z, Lubli G, Neri C, Manetto G, Marigo M. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 129-35. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042717 
 

• Is a "color effect" demonstrated for hair analysis of carbamazepine? 
Author(s): Mieczkowski T. 
Source: Life Sciences. 2000 May 26; 67(1): 39-43. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10896027 
 

• Is there a place for hair analysis in doping controls? 
Author(s): Rivier L. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 309-23. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689583 
 

• Lead poisoning: hair analysis shows the calendar of events. 
Author(s): Grandjean P. 
Source: Hum Toxicol. 1984 June; 3(3): 223-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6745962 

 
• Methods for assessing drug use prevalence in the workplace: a comparison of self-

report, urinalysis, and hair analysis. 
Author(s): Cook RF, Bernstein AD, Arrington TL, Andrews CM, Marshall GA. 
Source: Int J Addict. 1995 March; 30(4): 403-26. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7607776 
 

• Misuse of hair analysis as a diagnostic tool. 
Author(s): Sherertz EC. 
Source: Archives of Dermatology. 1985 December; 121(12): 1504-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4062329 
 

• Misuse of hair analysis for nutritional assessment. 
Author(s): Rivlin RS. 
Source: The American Journal of Medicine. 1983 September; 75(3): 489-93. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6614034 
 

• Neonatal hair analysis as a biomarker for in utero alcohol exposure. 
Author(s): Klein J, Chan D, Koren G. 
Source: The New England Journal of Medicine. 2002 December 19; 347(25): 2086. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12490700 
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• Neonatal hair analysis contribution to establishing a gestational drug exposure 
profile and predicting a withdrawal syndrome. 
Author(s): Vinner E, Vignau J, Thibault D, Codaccioni X, Brassart C, Humbert L, 
Lhermitte M. 
Source: Therapeutic Drug Monitoring. 2003 August; 25(4): 421-32. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12883224 
 

• Neonatal hair analysis for benzoylecgonine: a sensitive and semiquantitative 
biological marker for chronic gestational cocaine exposure. 
Author(s): Katikaneni LD, Salle FR, Hulsey TC. 
Source: Biology of the Neonate. 2002 January; 81(1): 29-37. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11803174 
 

• Potential problems with the interpretation of hair analysis results. 
Author(s): Wennig R. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 5-12. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689559 
 

• Radioimmunological hair analysis for narcotics and substitutes. 
Author(s): Arnold W. 
Source: J Clin Chem Clin Biochem. 1987 October; 25(10): 753-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3694135 
 

• Scalp hair analysis as a tool in assessing human exposure to heavy metals (S. 
Domingos mine, Portugal). 
Author(s): Pereira R, Ribeiro R, Goncalves F. 
Source: The Science of the Total Environment. 2004 July 5; 327(1-3): 81-92. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15172573 
 

• Segmental hair analysis for cocaine and heroin abuse determination. 
Author(s): Strano-Rossi S, Bermejo-Barrera A, Chiarotti M. 
Source: Forensic Science International. 1995 January 5; 70(1-3): 211-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7860033 
 

• Self-discontinuation of antiepileptic medication in pregnancy: detection by hair 
analysis. 
Author(s): Williams J, Myson V, Steward S, Jones G, Wilson JF, Kerr MP, Smith PE. 
Source: Epilepsia. 2002 August; 43(8): 824-31. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12181000 
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• Some comments on the ethics of hair analysis for drugs. 
Author(s): Erin CA. 
Source: Addiction (Abingdon, England). 1994 March; 89(3): 299-300. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8173498 
 

• Some observations on the interpretation of hair analysis data. 
Author(s): Holzbecher J, Ryan DE. 
Source: Clinical Biochemistry. 1982 April; 15(2): 80-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7094291 
 

• Statistical examination of hair color as a potential biasing factor in hair analysis. 
Author(s): Mieczkowski T, Newel R. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 13-38. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689560 
 

• Supercritical fluid extraction and hair analysis: the situation in 1996. 
Author(s): Staub C. 
Source: Forensic Science International. 1997 January 17; 84(1-3): 295-304. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9042735 
 

• Tandem mass spectrometry: a helpful tool in hair analysis for the forensic expert. 
Author(s): Uhl M. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 169-79. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689570 
 

• Technical issues concerning hair analysis for drugs of abuse. 
Author(s): Harkey MR. 
Source: Nida Res Monogr. 1995; 154: 218-34. Review. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8606746 
 

• The hair analysis proficiency testing program of the French Society of Analytical 
Toxicology. 
Author(s): Deveaux M, Kintz P, Goulle JP, Bessard J, Pepin G, Gosset D. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 389-94. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689589 
 

• The pitfalls of hair analysis for toxicants in clinical practice: three case reports. 
Author(s): Frisch M, Schwartz BS. 
Source: Environmental Health Perspectives. 2002 April; 110(4): 433-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11940463 
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• The possibilities of hair analysis in the determination of involuntary doping in 
sports. 
Author(s): Midio AF, de Moraes Moreau RL, Silva OA. 
Source: Sports Medicine (Auckland, N.Z.). 2001; 31(5): 321-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11347683 
 

• The uncertainty of hair analysis for trace metals. 
Author(s): Steindel SJ, Howanitz PJ. 
Source: Jama : the Journal of the American Medical Association. 2001 January 3; 285(1): 
83-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11150115 
 

• The use of hair analysis to document a cocaine overdose following a sustained 
survival period before death. 
Author(s): Martz R, Donnelly B, Fetterolf D, Lasswell L, Hime GW, Hearn WL. 
Source: Journal of Analytical Toxicology. 1991 September-October; 15(5): 279-81. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1960982 
 

• The use of silk and animals hairs as standards for hair analysis. 
Author(s): Alder JF, Pankhurst CA, Samuel AJ, West TS. 
Source: Analytica Chimica Acta. 1977 July; 91(2): 407-10. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=883663 
 

• The validity of hair analysis for detecting cocaine and heroin use among addicts. 
Author(s): Magura S, Freeman RC, Siddiqi Q, Lipton DS. 
Source: Int J Addict. 1992 January; 27(1): 51-69. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1537640 
 

• The value of hair analysis in the assessment of the nutritional status of dental 
patients. 
Author(s): Grow TE, Fontaine A. 
Source: Fla Dent J. 1982 Fall; 53(3): 14-5, 44. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6963568 
 

• Use of hair analysis for confirmation of self-reported cocaine use in users with 
negative urine tests. 
Author(s): Ursitti F, Klein J, Sellers E, Koren G. 
Source: Journal of Toxicology. Clinical Toxicology. 2001; 39(4): 361-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11527230 
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• Use of hair analysis for evaluating mercury intoxication of the human body: a review. 
Author(s): Katz SA, Katz RB. 
Source: Journal of Applied Toxicology : Jat. 1992 April; 12(2): 79-84. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1556385 
 

• Use of headspace solid-phase microextraction (HS-SPME) in hair analysis for organic 
compounds. 
Author(s): Sporkert F, Pragst F. 
Source: Forensic Science International. 2000 January 10; 107(1-3): 129-48. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10689567 
 

• Using hair analysis, urinalysis, and self-reports to estimate drug use in a sample of 
detained juveniles. 
Author(s): Mieczkowski T, Newel R, Wraight B. 
Source: Substance Use & Misuse. 1998 June; 33(7): 1547-67. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9657415 
 

• Using ofloxacin as a time marker in hair analysis for monitoring the dosage history of 
haloperidol. 
Author(s): Nakano M, Uematsu T, Sato H, Kosuge K, Nishimoto M, Nakashima M. 
Source: European Journal of Clinical Pharmacology. 1994; 47(2): 195-202. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7859809 
 

• Utilization of hair analysis for therapeutic drug monitoring with a special reference to 
ofloxacin and to nicotine. 
Author(s): Uematsu T. 
Source: Forensic Science International. 1993 December; 63(1-3): 261-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8138226 
 

• What constitutes a positive result in hair analysis: proposal for the establishment of 
cut-off values. 
Author(s): Kintz P, Mangin P. 
Source: Forensic Science International. 1995 January 5; 70(1-3): 3-11. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7860034 
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CHAPTER 2. NUTRITION AND HAIR ANALYSIS 
 

Overview 
 
In this chapter, we will show you how to find studies dedicated specifically to nutrition and 
hair analysis.  
 

Finding Nutrition Studies on Hair Analysis 
 
The National Institutes of Health’s Office of Dietary Supplements (ODS) offers a searchable 
bibliographic database called the IBIDS (International Bibliographic Information on Dietary 
Supplements; National Institutes of Health, Building 31, Room 1B29, 31 Center Drive, MSC 
2086, Bethesda, Maryland 20892-2086, Tel: 301-435-2920, Fax: 301-480-1845, E-mail: 
ods@nih.gov). The IBIDS contains over 460,000 scientific citations and summaries about 
dietary supplements and nutrition as well as references to published international, scientific 
literature on dietary supplements such as vitamins, minerals, and botanicals.4 The IBIDS 
includes references and citations to both human and animal research studies. 
 
As a service of the ODS, access to the IBIDS database is available free of charge at the 
following Web address: http://ods.od.nih.gov/databases/ibids.html. After entering the 
search area, you have three choices: (1) IBIDS Consumer Database, (2) Full IBIDS Database, 
or (3) Peer Reviewed Citations Only.  
 
Now that you have selected a database, click on the “Advanced” tab. An advanced search 
allows you to retrieve up to 100 fully explained references in a comprehensive format. Type 
“hair analysis” (or synonyms) into the search box, and click “Go.” To narrow the search, you 
can also select the “Title” field. 
 
 

                                                           
4 Adapted from http://ods.od.nih.gov. IBIDS is produced by the Office of Dietary Supplements (ODS) at the 
National Institutes of Health to assist the public, healthcare providers, educators, and researchers in locating 
credible, scientific information on dietary supplements. IBIDS was developed and will be maintained through an 
interagency partnership with the Food and Nutrition Information Center of the National Agricultural Library, U.S. 
Department of Agriculture. 
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The following information is typical of that found when using the “Full IBIDS Database” to 
search for “hair analysis” (or a synonym): 

• Mineral intake and hair analysis of horses in Arizona. 
Source: Wells, L.A. LeRoy, R. Ralston, S.L. J-Equine-Vet-Sci. Lake Elsinore, Calif. : 
William E. Jones, DVM. Nov/December 1990. volume 10 (6) page 412-416. 

• Report from Public Information Committee: American Institute of Nutrition. Hair 
analysis to assess nutritional status. 
Source: Fosmire, G.J. Nutrition-today (USA). (Sep-October 1986). volume 21(5) page 31-
32. hair nutrition 0029-666X 

 

Federal Resources on Nutrition 
 
In addition to the IBIDS, the United States Department of Health and Human Services 
(HHS) and the United States Department of Agriculture (USDA) provide many sources of 
information on general nutrition and health. Recommended resources include:  

• healthfinder®, HHS’s gateway to health information, including diet and nutrition: 
http://www.healthfinder.gov/scripts/SearchContext.asp?topic=238&page=0 

• The United States Department of Agriculture’s Web site dedicated to nutrition 
information: www.nutrition.gov 

• The Food and Drug Administration’s Web site for federal food safety information: 
www.foodsafety.gov 

• The National Action Plan on Overweight and Obesity sponsored by the United States 
Surgeon General: http://www.surgeongeneral.gov/topics/obesity/ 

• The Center for Food Safety and Applied Nutrition has an Internet site sponsored by the 
Food and Drug Administration and the Department of Health and Human Services: 
http://vm.cfsan.fda.gov/ 

• Center for Nutrition Policy and Promotion sponsored by the United States Department 
of Agriculture: http://www.usda.gov/cnpp/ 

• Food and Nutrition Information Center, National Agricultural Library sponsored by the 
United States Department of Agriculture: http://www.nal.usda.gov/fnic/ 

• Food and Nutrition Service sponsored by the United States Department of Agriculture: 
http://www.fns.usda.gov/fns/ 

 

Additional Web Resources 
 
A number of additional Web sites offer encyclopedic information covering food and 
nutrition. The following is a representative sample: 

• AOL: http://search.aol.com/cat.adp?id=174&layer=&from=subcats 

• Family Village: http://www.familyvillage.wisc.edu/med_nutrition.html 

• Google: http://directory.google.com/Top/Health/Nutrition/ 

• Healthnotes: http://www.healthnotes.com/ 
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• Open Directory Project: http://dmoz.org/Health/Nutrition/ 

• Yahoo.com: http://dir.yahoo.com/Health/Nutrition/ 

• WebMDHealth: http://my.webmd.com/nutrition 

• WholeHealthMD.com: http://www.wholehealthmd.com/reflib/0,1529,00.html 
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CHAPTER 3. ALTERNATIVE MEDICINE AND HAIR 
ANALYSIS 
 

Overview 
 
In this chapter, we will begin by introducing you to official information sources on 
complementary and alternative medicine (CAM) relating to hair analysis. At the conclusion 
of this chapter, we will provide additional sources.  
 

National Center for Complementary and Alternative Medicine 
 
The National Center for Complementary and Alternative Medicine (NCCAM) of the 
National Institutes of Health (http://nccam.nih.gov/) has created a link to the National 
Library of Medicine’s databases to facilitate research for articles that specifically relate to 
hair analysis and complementary medicine. To search the database, go to the following Web 
site: http://www.nlm.nih.gov/nccam/camonpubmed.html. Select “CAM on PubMed.” Enter 
“hair analysis” (or synonyms) into the search box. Click “Go.” The following references 
provide information on particular aspects of complementary and alternative medicine that 
are related to hair analysis: 
• Hair analysis in environmental medicine. 

Author(s): Wilhelm M, Idel H. 
Source: Zentralbl Hyg Umweltmed. 1996 July; 198(6): 485-501. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9353539 
 

• Use of hair analysis in the diagnosis of heavy metal poisoning: report of three cases. 
Author(s): Poon WT, Ling SC, Chan AY, Mak TW. 
Source: Hong Kong Medical Journal = Xianggang Yi Xue Za Zhi / Hong Kong Academy 
of Medicine. 2004 June; 10(3): 197-200. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15181225 
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Additional Web Resources 
 
A number of additional Web sites offer encyclopedic information covering CAM and related 
topics. The following is a representative sample: 

• Alternative Medicine Foundation, Inc.: http://www.herbmed.org/ 

• AOL: http://search.aol.com/cat.adp?id=169&layer=&from=subcats 

• Chinese Medicine: http://www.newcenturynutrition.com/ 

• drkoop.com: http://www.drkoop.com/InteractiveMedicine/IndexC.html 

• Family Village: http://www.familyvillage.wisc.edu/med_altn.htm 

• Google: http://directory.google.com/Top/Health/Alternative/ 

• Healthnotes: http://www.healthnotes.com/ 

• MedWebPlus: 
http://medwebplus.com/subject/Alternative_and_Complementary_Medicine 

• Open Directory Project: http://dmoz.org/Health/Alternative/ 

• HealthGate: http://www.tnp.com/ 

• WebMDHealth: http://my.webmd.com/drugs_and_herbs 

• WholeHealthMD.com: http://www.wholehealthmd.com/reflib/0,1529,00.html 

• Yahoo.com: http://dir.yahoo.com/Health/Alternative_Medicine/ 
 
 
The following is a specific Web list relating to hair analysis; please note that any particular 
subject below may indicate either a therapeutic use, or a contraindication (potential danger), 
and does not reflect an official recommendation: 
 

• Alternative Therapy 
 

Hair Analysis 
Alternative names: hair element analysis hair mineral analysis hair-shaft analysis 
Source: The Canoe version of A Dictionary of Alternative-Medicine Methods, by 
Priorities for Health editor Jack Raso, M.S., R.D. 
Hyperlink: http://www.canoe.ca/AltmedDictionary/h.html 

 
Naturopathy 
Alternative names: natural healing natural health natural medicine natural therapies 
nature cure naturology naturopathic healing naturopathic health care naturopathic 
medicine 
Source: The Canoe version of A Dictionary of Alternative-Medicine Methods, by 
Priorities for Health editor Jack Raso, M.S., R.D. 
Hyperlink: http://www.canoe.ca/AltmedDictionary/n.html 

 
Nutripathy 
Source: The Canoe version of A Dictionary of Alternative-Medicine Methods, by 
Priorities for Health editor Jack Raso, M.S., R.D. 
Hyperlink: http://www.canoe.ca/AltmedDictionary/n.html 
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Orthomolecular Medicine 
Alternative names: orthomolecular nutritional medicine orthomolecular therapy 
Source: The Canoe version of A Dictionary of Alternative-Medicine Methods, by 
Priorities for Health editor Jack Raso, M.S., R.D. 
Hyperlink: http://www.canoe.ca/AltmedDictionary/o.html 

 

General References 
 
A good place to find general background information on CAM is the National Library of 
Medicine. It has prepared within the MEDLINEplus system an information topic page 
dedicated to complementary and alternative medicine. To access this page, go to the 
MEDLINEplus site at http://www.nlm.nih.gov/medlineplus/alternativemedicine.html. 
This Web site provides a general overview of various topics and can lead to a number of 
general sources.  
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CHAPTER 4. BOOKS ON HAIR ANALYSIS 
 

Overview 
 
This chapter provides bibliographic book references relating to hair analysis. In addition to 
online booksellers such as www.amazon.com and www.bn.com, excellent sources for book 
titles on hair analysis include the Combined Health Information Database and the National 
Library of Medicine. Your local medical library also may have these titles available for loan. 
 

Book Summaries: Online Booksellers 
 
Commercial Internet-based booksellers, such as Amazon.com and Barnes&Noble.com, offer 
summaries which have been supplied by each title’s publisher. Some summaries also 
include customer reviews. Your local bookseller may have access to in-house and 
commercial databases that index all published books (e.g. Books in Print). IMPORTANT 
NOTE: Online booksellers typically produce search results for medical and non-medical 
books. When searching for “hair analysis” at online booksellers’ Web sites, you may 
discover non-medical books that use the generic term “hair analysis” (or a synonym) in their 
titles. The following is indicative of the results you might find when searching for “hair 
analysis” (sorted alphabetically by title; follow the hyperlink to view more details at 
Amazon.com): 

• Trichology: The Keystone Guide to Hair Analysis As Related to the Practice of 
Cosmetology and Barbering by Anthony B. Colletti; ISBN: 0912126574; 
http://www.amazon.com/exec/obidos/ASIN/0912126574/icongroupinterna 
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APPENDIX A. PHYSICIAN RESOURCES 
 

Overview 
 
In this chapter, we focus on databases and Internet-based guidelines and information 
resources created or written for a professional audience.  
 

NIH Guidelines  
 
Commonly referred to as “clinical” or “professional” guidelines, the National Institutes of 
Health publish physician guidelines for the most common diseases. Publications are 
available at the following by relevant Institute5: 

• Office of the Director (OD); guidelines consolidated across agencies available at 
http://www.nih.gov/health/consumer/conkey.htm 

• National Institute of General Medical Sciences (NIGMS); fact sheets available at 
http://www.nigms.nih.gov/news/facts/ 

• National Library of Medicine (NLM); extensive encyclopedia (A.D.A.M., Inc.) with 
guidelines: http://www.nlm.nih.gov/medlineplus/healthtopics.html 

• National Cancer Institute (NCI); guidelines available at 
http://www.cancer.gov/cancerinfo/list.aspx?viewid=5f35036e-5497-4d86-8c2c-
714a9f7c8d25  

• National Eye Institute (NEI); guidelines available at 
http://www.nei.nih.gov/order/index.htm 

• National Heart, Lung, and Blood Institute (NHLBI); guidelines available at 
http://www.nhlbi.nih.gov/guidelines/index.htm 

• National Human Genome Research Institute (NHGRI); research available at 
http://www.genome.gov/page.cfm?pageID=10000375  

                                                          

• National Institute on Aging (NIA); guidelines available at 
http://www.nia.nih.gov/health/  

 
5 These publications are typically written by one or more of the various NIH Institutes. 
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• National Institute on Alcohol Abuse and Alcoholism (NIAAA); guidelines available at 
http://www.niaaa.nih.gov/publications/publications.htm 

• National Institute of Allergy and Infectious Diseases (NIAID); guidelines available at 
http://www.niaid.nih.gov/publications/ 

• National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS); fact 
sheets and guidelines available at  http://www.niams.nih.gov/hi/index.htm  

• National Institute of Child Health and Human Development (NICHD); guidelines 
available at http://www.nichd.nih.gov/publications/pubskey.cfm 

• National Institute on Deafness and Other Communication Disorders (NIDCD); fact 
sheets and guidelines at  http://www.nidcd.nih.gov/health/  

• National Institute of Dental and Craniofacial Research (NIDCR); guidelines available at 
http://www.nidr.nih.gov/health/ 

• National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK); guidelines 
available at http://www.niddk.nih.gov/health/health.htm 

• National Institute on Drug Abuse (NIDA); guidelines available at 
http://www.nida.nih.gov/DrugAbuse.html 

• National Institute of Environmental Health Sciences (NIEHS); environmental health 
information available at http://www.niehs.nih.gov/external/facts.htm 

• National Institute of Mental Health (NIMH); guidelines available at 
http://www.nimh.nih.gov/practitioners/index.cfm 

• National Institute of Neurological Disorders and Stroke (NINDS); neurological disorder 
information pages available at 
http://www.ninds.nih.gov/health_and_medical/disorder_index.htm 

• National Institute of Nursing Research (NINR); publications on selected illnesses at 
http://www.nih.gov/ninr/news-info/publications.html 

• National Institute of Biomedical Imaging and Bioengineering; general information at 
http://grants.nih.gov/grants/becon/becon_info.htm 

• Center for Information Technology (CIT); referrals to other agencies based on keyword 
searches available at http://kb.nih.gov/www_query_main.asp 

• National Center for Complementary and Alternative Medicine (NCCAM); health 
information available at http://nccam.nih.gov/health/  

• National Center for Research Resources (NCRR); various information directories 
available at http://www.ncrr.nih.gov/publications.asp 

• Office of Rare Diseases; various fact sheets available at 
http://rarediseases.info.nih.gov/html/resources/rep_pubs.html 

• Centers for Disease Control and Prevention; various fact sheets on infectious diseases 
available at http://www.cdc.gov/publications.htm 
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NIH Databases 
 
In addition to the various Institutes of Health that publish professional guidelines, the NIH 
has designed a number of databases for professionals.6 Physician-oriented resources provide 
a wide variety of information related to the biomedical and health sciences, both past and 
present. The format of these resources varies. Searchable databases, bibliographic citations, 
full-text articles (when available), archival collections, and images are all available. The 
following are referenced by the National Library of Medicine:7 

• Bioethics: Access to published literature on the ethical, legal, and public policy issues 
surrounding healthcare and biomedical research. This information is provided in 
conjunction with the Kennedy Institute of Ethics located at Georgetown University, 
Washington, D.C.: http://www.nlm.nih.gov/databases/databases_bioethics.html 

• HIV/AIDS Resources: Describes various links and databases dedicated to HIV/AIDS 
research: http://www.nlm.nih.gov/pubs/factsheets/aidsinfs.html 

• NLM Online Exhibitions: Describes “Exhibitions in the History of Medicine”: 
http://www.nlm.nih.gov/exhibition/exhibition.html. Additional resources for historical 
scholarship in medicine: http://www.nlm.nih.gov/hmd/hmd.html 

• Biotechnology Information: Access to public databases. The National Center for 
Biotechnology Information conducts research in computational biology, develops 
software tools for analyzing genome data, and disseminates biomedical information for 
the better understanding of molecular processes affecting human health and disease: 
http://www.ncbi.nlm.nih.gov/ 

• Population Information: The National Library of Medicine provides access to 
worldwide coverage of population, family planning, and related health issues, including 
family planning technology and programs, fertility, and population law and policy: 
http://www.nlm.nih.gov/databases/databases_population.html 

• Cancer Information: Access to cancer-oriented databases: 
http://www.nlm.nih.gov/databases/databases_cancer.html 

• Profiles in Science: Offering the archival collections of prominent twentieth-century 
biomedical scientists to the public through modern digital technology: 
http://www.profiles.nlm.nih.gov/ 

• Chemical Information: Provides links to various chemical databases and references: 
http://sis.nlm.nih.gov/Chem/ChemMain.html 

• Clinical Alerts: Reports the release of findings from the NIH-funded clinical trials 
where such release could significantly affect morbidity and mortality: 
http://www.nlm.nih.gov/databases/alerts/clinical_alerts.html 

• Space Life Sciences: Provides links and information to space-based research (including 
NASA): http://www.nlm.nih.gov/databases/databases_space.html 

• MEDLINE: Bibliographic database covering the fields of medicine, nursing, dentistry, 
veterinary medicine, the healthcare system, and the pre-clinical sciences: 
http://www.nlm.nih.gov/databases/databases_medline.html 

                                                           
6 Remember, for the general public, the National Library of Medicine recommends the databases referenced in 
MEDLINEplus (http://medlineplus.gov/ or http://www.nlm.nih.gov/medlineplus/databases.html).  
7 See http://www.nlm.nih.gov/databases/databases.html. 
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• Toxicology and Environmental Health Information (TOXNET): Databases covering 
toxicology and environmental health: http://sis.nlm.nih.gov/Tox/ToxMain.html 

• Visible Human Interface: Anatomically detailed, three-dimensional representations of 
normal male and female human bodies: 
http://www.nlm.nih.gov/research/visible/visible_human.html 

 
 

The NLM Gateway8 
 
The NLM (National Library of Medicine) Gateway is a Web-based system that lets users 
search simultaneously in multiple retrieval systems at the U.S. National Library of Medicine 
(NLM). It allows users of NLM services to initiate searches from one Web interface, 
providing one-stop searching for many of NLM’s information resources or databases.9 To 
use the NLM Gateway, simply go to the search site at http://gateway.nlm.nih.gov/gw/Cmd. 
Type “hair analysis” (or synonyms) into the search box and click “Search.” The results will 
be presented in a tabular form, indicating the number of references in each database 
category. 
 

Results Summary 
 

Category Items Found 
Journal Articles 13013 

Books / Periodicals / Audio Visual 58 
Consumer Health 660 
Meeting Abstracts 10 
Other Collections 1567 

Total 15308 
 

 
HSTAT10  

 
HSTAT is a free, Web-based resource that provides access to full-text documents used in 
healthcare decision-making.11 These documents include clinical practice guidelines, quick-
reference guides for clinicians, consumer health brochures, evidence reports and technology 
assessments from the Agency for Healthcare Research and Quality (AHRQ), as well as 
AHRQ’s Put Prevention Into Practice.12 Simply search by “hair analysis” (or synonyms) at 
the following Web site: http://text.nlm.nih.gov. 
 
 
                                                           
8 Adapted from NLM: http://gateway.nlm.nih.gov/gw/Cmd?Overview.x. 
9 The NLM Gateway is currently being developed by the Lister Hill National Center for Biomedical 
Communications (LHNCBC) at the National Library of Medicine (NLM) of the National Institutes of Health (NIH). 
10 Adapted from HSTAT: http://www.nlm.nih.gov/pubs/factsheets/hstat.html. 
11 The HSTAT URL is http://hstat.nlm.nih.gov/. 
12 Other important documents in HSTAT include: the National Institutes of Health (NIH) Consensus Conference 
Reports and Technology Assessment Reports; the HIV/AIDS Treatment Information Service (ATIS) resource 
documents; the Substance Abuse and Mental Health Services Administration's Center for Substance Abuse 
Treatment (SAMHSA/CSAT) Treatment Improvement Protocols (TIP) and Center for Substance Abuse Prevention 
(SAMHSA/CSAP) Prevention Enhancement Protocols System (PEPS); the Public Health Service (PHS) Preventive 
Services Task Force's Guide to Clinical Preventive Services; the independent, nonfederal Task Force on Community 
Services’ Guide to Community Preventive Services; and the Health Technology Advisory Committee (HTAC) of the 
Minnesota Health Care Commission (MHCC) health technology evaluations.  
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Coffee Break: Tutorials for Biologists13  
 
Coffee Break is a general healthcare site that takes a scientific view of the news and covers 
recent breakthroughs in biology that may one day assist physicians in developing 
treatments. Here you will find a collection of short reports on recent biological discoveries. 
Each report incorporates interactive tutorials that demonstrate how bioinformatics tools are 
used as a part of the research process. Currently, all Coffee Breaks are written by NCBI 
staff.14 Each report is about 400 words and is usually based on a discovery reported in one or 
more articles from recently published, peer-reviewed literature.15 This site has new articles 
every few weeks, so it can be considered an online magazine of sorts. It is intended for 
general background information. You can access the Coffee Break Web site at the following 
hyperlink: http://www.ncbi.nlm.nih.gov/Coffeebreak/. 
 

Other Commercial Databases 
 
In addition to resources maintained by official agencies, other databases exist that are 
commercial ventures addressing medical professionals. Here are some examples that may 
interest you: 

• CliniWeb International: Index and table of contents to selected clinical information on 
the Internet; see http://www.ohsu.edu/cliniweb/. 

• Medical World Search: Searches full text from thousands of selected medical sites on 
the Internet; see http://www.mwsearch.com/. 
 

 

                                                           
13 Adapted from http://www.ncbi.nlm.nih.gov/Coffeebreak/Archive/FAQ.html. 
14 The figure that accompanies each article is frequently supplied by an expert external to NCBI, in which case the 
source of the figure is cited. The result is an interactive tutorial that tells a biological story. 
15 After a brief introduction that sets the work described into a broader context, the report focuses on how a 
molecular understanding can provide explanations of observed biology and lead to therapies for diseases. Each 
vignette is accompanied by a figure and hypertext links that lead to a series of pages that interactively show how 
NCBI tools and resources are used in the research process. 
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APPENDIX B. PATIENT RESOURCES  
 

Overview 
 
Official agencies, as well as federally funded institutions supported by national grants, 
frequently publish a variety of guidelines written with the patient in mind. These are 
typically called “Fact Sheets” or “Guidelines.” They can take the form of a brochure, 
information kit, pamphlet, or flyer. Often they are only a few pages in length. Since new 
guidelines on hair analysis can appear at any moment and be published by a number of 
sources, the best approach to finding guidelines is to systematically scan the Internet-based 
services that post them.  
 

Patient Guideline Sources 
 
The remainder of this chapter directs you to sources which either publish or can help you 
find additional guidelines on topics related to hair analysis. Due to space limitations, these 
sources are listed in a concise manner. Do not hesitate to consult the following sources by 
either using the Internet hyperlink provided, or, in cases where the contact information is 
provided, contacting the publisher or author directly. 
 
 

The National Institutes of Health 
 
The NIH gateway to patients is located at http://health.nih.gov/. From this site, you can 
search across various sources and institutes, a number of which are summarized below. 
 
 

Topic Pages: MEDLINEplus 
 
The National Library of Medicine has created a vast and patient-oriented healthcare 
information portal called MEDLINEplus. Within this Internet-based system are “health topic 
pages” which list links to available materials relevant to hair analysis. To access this system, 
log on to http://www.nlm.nih.gov/medlineplus/healthtopics.html. From there you can 
either search using the alphabetical index or browse by broad topic areas. Recently, 
MEDLINEplus listed the following when searched for “hair analysis”: 
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Hair Diseases and Hair Loss 
http://www.nlm.nih.gov/medlineplus/hairdiseasesandhairloss.html 

Hormones 
http://www.nlm.nih.gov/medlineplus/hormones.html 

Infertility 
http://www.nlm.nih.gov/medlineplus/infertility.html 

Skin Diseases 
http://www.nlm.nih.gov/medlineplus/skindiseases.html 

 
You may also choose to use the search utility provided by MEDLINEplus at the following 
Web address: http://www.nlm.nih.gov/medlineplus/. Simply type a keyword into the 
search box and click “Search.” This utility is similar to the NIH search utility, with the 
exception that it only includes materials that are linked within the MEDLINEplus system 
(mostly patient-oriented information). It also has the disadvantage of generating 
unstructured results. We recommend, therefore, that you use this method only if you have a 
very targeted search. 
 
 

The Combined Health Information Database (CHID) 
 
CHID Online is a reference tool that maintains a database directory of thousands of journal 
articles and patient education guidelines on hair analysis. CHID offers summaries that 
describe the guidelines available, including contact information and pricing. CHID’s general 
Web site is http://chid.nih.gov/. To search this database, go to 
http://chid.nih.gov/detail/detail.html. In particular, you can use the advanced search 
options to look up pamphlets, reports, brochures, and information kits. The following was 
recently posted in this archive: 

• Drug testing resource package 

Source: [Rockville, MD]: National Criminal Justice Reference Service, U.S. Department 
of Justice. [1994?]. 26 items. 

Contact: Available from National Criminal Justice Reference Service, 1600 Research 
Boulevard, Rockville, MD 20850. Telephone: (800) 851-3420 or (301) 251-5500 / fax: (301) 
251-5212 / e-mail: askncjrs@ncjrs@org / Web site: http://www.ncjrs.org. $32.00 
includes shipping and handling; prepayment required. 

Summary: This information package contains, books, newsletters, annual reports, and 
special issues of journals that discuss the use of drug testing by law enforcement 
agencies and its impact on the criminal justice system. The materials were previous 
published by the National Institute of Justice, the Bureau of Justice Assistance, the 
Bureau of Justice Statistics, and the Office of Juvenile Justice and Delinquency 
Prevention between 1988 and 1993. Topics include guidelines and practices for testing 
adults and juveniles, using urinalysis and hair analysis to test for drug use, drug use 
forecasting, and techniques for estimating the prevalence of illicit drug use. The package 
also contains a resource list of agencies that perform drug tests and a selected reading 
list. 
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The NIH Search Utility  
 
The NIH search utility allows you to search for documents on over 100 selected Web sites 
that comprise the NIH-WEB-SPACE. Each of these servers is “crawled” and indexed on an 
ongoing basis. Your search will produce a list of various documents, all of which will relate 
in some way to hair analysis. The drawbacks of this approach are that the information is not 
organized by theme and that the references are often a mix of information for professionals 
and patients. Nevertheless, a large number of the listed Web sites provide useful 
background information. We can only recommend this route, therefore, for relatively rare or 
specific disorders, or when using highly targeted searches. To use the NIH search utility, 
visit the following Web page: http://search.nih.gov/index.html.  
 
 

Additional Web Sources 
 
A number of Web sites are available to the public that often link to government sites. These 
can also point you in the direction of essential information. The following is a representative 
sample: 

• AOL: http://search.aol.com/cat.adp?id=168&layer=&from=subcats 

• Family Village: http://www.familyvillage.wisc.edu/specific.htm 

• Google: http://directory.google.com/Top/Health/Conditions_and_Diseases/ 

• Med Help International: http://www.medhelp.org/HealthTopics/A.html 

• Open Directory Project: http://dmoz.org/Health/Conditions_and_Diseases/ 

• Yahoo.com: http://dir.yahoo.com/Health/Diseases_and_Conditions/ 

• WebMDHealth: http://my.webmd.com/health_topics 
 

Finding Associations 
 
There are several Internet directories that provide lists of medical associations with 
information on or resources relating to hair analysis. By consulting all of associations listed 
in this chapter, you will have nearly exhausted all sources for patient associations concerned 
with hair analysis. 
 
 

The National Health Information Center (NHIC) 
 
The National Health Information Center (NHIC) offers a free referral service to help people 
find organizations that provide information about hair analysis. For more information, see 
the NHIC’s Web site at http://www.health.gov/NHIC/ or contact an information specialist 
by calling 1-800-336-4797. 

 
 
Directory of Health Organizations 

 
The Directory of Health Organizations, provided by the National Library of Medicine 
Specialized Information Services, is a comprehensive source of information on associations. 
The Directory of Health Organizations database can be accessed via the Internet at 
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http://www.sis.nlm.nih.gov/Dir/DirMain.html. It is composed of two parts: DIRLINE and 
Health Hotlines.  
 
The DIRLINE database comprises some 10,000 records of organizations, research centers, 
and government institutes and associations that primarily focus on health and biomedicine. 
To access DIRLINE directly, go to the following Web site: http://dirline.nlm.nih.gov/. 
Simply type in “hair analysis” (or a synonym), and you will receive information on all 
relevant organizations listed in the database.  
 
Health Hotlines directs you to toll-free numbers to over 300 organizations. You can access 
this database directly at http://www.sis.nlm.nih.gov/hotlines/. On this page, you are given 
the option to search by keyword or by browsing the subject list. When you have received 
your search results, click on the name of the organization for its description and contact 
information.  
 
 

The Combined Health Information Database 
 
Another comprehensive source of information on healthcare associations is the Combined 
Health Information Database. Using the “Detailed Search” option, you will need to limit 
your search to “Organizations” and “hair analysis”. Type the following hyperlink into your 
Web browser: http://chid.nih.gov/detail/detail.html. To find associations, use the drop 
boxes at the bottom of the search page where “You may refine your search by.” For 
publication date, select “All Years.” Then, select your preferred language and the format 
option “Organization Resource Sheet.” Type “hair analysis” (or synonyms) into the “For 
these words:” box. You should check back periodically with this database since it is updated 
every three months. 
 
 

The National Organization for Rare Disorders, Inc.  
 

The National Organization for Rare Disorders, Inc. has prepared a Web site that provides, at 
no charge, lists of associations organized by health topic. You can access this database at the 
following Web site: http://www.rarediseases.org/search/orgsearch.html. Type “hair 
analysis” (or a synonym) into the search box, and click “Submit Query.”  
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APPENDIX C. FINDING MEDICAL LIBRARIES 
 

Overview 
 
In this Appendix, we show you how to quickly find a medical library in your area. 
 

Preparation 
 
Your local public library and medical libraries have interlibrary loan programs with the 
National Library of Medicine (NLM), one of the largest medical collections in the world. 
According to the NLM, most of the literature in the general and historical collections of the 
National Library of Medicine is available on interlibrary loan to any library. If you would 
like to access NLM medical literature, then visit a library in your area that can request the 
publications for you.16  
 

Finding a Local Medical Library 
 
The quickest method to locate medical libraries is to use the Internet-based directory 
published by the National Network of Libraries of Medicine (NN/LM). This network 
includes 4626 members and affiliates that provide many services to librarians, health 
professionals, and the public. To find a library in your area, simply visit 
http://nnlm.gov/members/adv.html or call 1-800-338-7657. 
 

Medical Libraries in the U.S. and Canada 
 
In addition to the NN/LM, the National Library of Medicine (NLM) lists a number of 
libraries with reference facilities that are open to the public. The following is the NLM’s list 
and includes hyperlinks to each library’s Web site. These Web pages can provide 
information on hours of operation and other restrictions. The list below is a small sample of 

                                                           
16 Adapted from the NLM: http://www.nlm.nih.gov/psd/cas/interlibrary.html. 
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libraries recommended by the National Library of Medicine (sorted alphabetically by name 
of the U.S. state or Canadian province where the library is located)17: 

• Alabama: Health InfoNet of Jefferson County (Jefferson County Library Cooperative, 
Lister Hill Library of the Health Sciences), http://www.uab.edu/infonet/ 

• Alabama: Richard M. Scrushy Library (American Sports Medicine Institute) 

• Arizona: Samaritan Regional Medical Center: The Learning Center (Samaritan Health 
System, Phoenix, Arizona), http://www.samaritan.edu/library/bannerlibs.htm  

• California: Kris Kelly Health Information Center (St. Joseph Health System, Humboldt), 
http://www.humboldt1.com/~kkhic/index.html  

• California: Community Health Library of Los Gatos, 
http://www.healthlib.org/orgresources.html  

• California: Consumer Health Program and Services (CHIPS) (County of Los Angeles 
Public Library, Los Angeles County Harbor-UCLA Medical Center Library) - Carson, 
CA, http://www.colapublib.org/services/chips.html  

• California: Gateway Health Library (Sutter Gould Medical Foundation)  

• California: Health Library (Stanford University Medical Center), http://www-
med.stanford.edu/healthlibrary/  

• California: Patient Education Resource Center - Health Information and Resources 
(University of California, San Francisco), 
http://sfghdean.ucsf.edu/barnett/PERC/default.asp  

• California: Redwood Health Library (Petaluma Health Care District), 
http://www.phcd.org/rdwdlib.html  

• California: Los Gatos PlaneTree Health Library, http://planetreesanjose.org/  

• California: Sutter Resource Library (Sutter Hospitals Foundation, Sacramento), 
http://suttermedicalcenter.org/library/  

• California: Health Sciences Libraries (University of California, Davis), 
http://www.lib.ucdavis.edu/healthsci/  

• California: ValleyCare Health Library & Ryan Comer Cancer Resource Center 
(ValleyCare Health System, Pleasanton),  http://gaelnet.stmarys-
ca.edu/other.libs/gbal/east/vchl.html   

                                                          

• California: Washington Community Health Resource Library (Fremont), 
http://www.healthlibrary.org/  

• Colorado: William V. Gervasini Memorial Library (Exempla Healthcare), 
http://www.saintjosephdenver.org/yourhealth/libraries/  

• Connecticut: Hartford Hospital Health Science Libraries (Hartford Hospital), 
http://www.harthosp.org/library/ 

• Connecticut: Healthnet: Connecticut Consumer Health Information Center (University 
of Connecticut Health Center, Lyman Maynard Stowe Library), 
http://library.uchc.edu/departm/hnet/  

 
17 Abstracted from http://www.nlm.nih.gov/medlineplus/libraries.html. 
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• Connecticut: Waterbury Hospital Health Center Library (Waterbury Hospital, 
Waterbury), http://www.waterburyhospital.com/library/consumer.shtml  

• Delaware: Consumer Health Library (Christiana Care Health System, Eugene du Pont 
Preventive Medicine & Rehabilitation Institute, Wilmington), 
http://www.christianacare.org/health_guide/health_guide_pmri_health_info.cfm  

• Delaware: Lewis B. Flinn Library (Delaware Academy of Medicine, Wilmington), 
http://www.delamed.org/chls.html  

• Georgia: Family Resource Library (Medical College of Georgia, Augusta), 
http://cmc.mcg.edu/kids_families/fam_resources/fam_res_lib/frl.htm  

• Georgia: Health Resource Center (Medical Center of Central Georgia, Macon), 
http://www.mccg.org/hrc/hrchome.asp  

• Hawaii: Hawaii Medical Library: Consumer Health Information Service (Hawaii 
Medical Library, Honolulu), http://hml.org/CHIS/  

• Idaho: DeArmond Consumer Health Library (Kootenai Medical Center, Coeur d’Alene), 
http://www.nicon.org/DeArmond/index.htm 

• Illinois: Health Learning Center of Northwestern Memorial Hospital (Chicago), 
http://www.nmh.org/health_info/hlc.html  

• Illinois: Medical Library (OSF Saint Francis Medical Center, Peoria), 
http://www.osfsaintfrancis.org/general/library/  

• Kentucky: Medical Library - Services for Patients, Families, Students & the Public 
(Central Baptist Hospital, Lexington), 
http://www.centralbap.com/education/community/library.cfm  

• Kentucky: University of Kentucky - Health Information Library (Chandler Medical 
Center, Lexington), http://www.mc.uky.edu/PatientEd/  

• Louisiana: Alton Ochsner Medical Foundation Library (Alton Ochsner Medical 
Foundation, New Orleans), http://www.ochsner.org/library/  

• Louisiana: Louisiana State University Health Sciences Center Medical Library-
Shreveport, http://lib-sh.lsuhsc.edu/  

• Maine: Franklin Memorial Hospital Medical Library (Franklin Memorial Hospital, 
Farmington), http://www.fchn.org/fmh/lib.htm  

• Maine: Gerrish-True Health Sciences Library (Central Maine Medical Center, Lewiston), 
http://www.cmmc.org/library/library.html  

• Maine: Hadley Parrot Health Science Library (Eastern Maine Healthcare, Bangor), 
http://www.emh.org/hll/hpl/guide.htm  

• Maine: Maine Medical Center Library (Maine Medical Center, Portland), 
http://www.mmc.org/library/  

• Maine: Parkview Hospital (Brunswick), http://www.parkviewhospital.org/  

• Maine: Southern Maine Medical Center Health Sciences Library (Southern Maine 
Medical Center, Biddeford), http://www.smmc.org/services/service.php3?choice=10  

• Maine: Stephens Memorial Hospital’s Health Information Library (Western Maine 
Health, Norway), http://www.wmhcc.org/Library/  
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• Manitoba, Canada: Consumer & Patient Health Information Service (University of 
Manitoba Libraries), 
http://www.umanitoba.ca/libraries/units/health/reference/chis.html  

• Manitoba, Canada: J.W. Crane Memorial Library (Deer Lodge Centre, Winnipeg), 
http://www.deerlodge.mb.ca/crane_library/about.asp  

• Maryland: Health Information Center at the Wheaton Regional Library (Montgomery 
County, Dept. of Public Libraries, Wheaton Regional Library), 
http://www.mont.lib.md.us/healthinfo/hic.asp  

• Massachusetts: Baystate Medical Center Library (Baystate Health System), 
http://www.baystatehealth.com/1024/  

• Massachusetts: Boston University Medical Center Alumni Medical Library (Boston 
University Medical Center), http://med-libwww.bu.edu/library/lib.html  

• Massachusetts: Lowell General Hospital Health Sciences Library (Lowell General 
Hospital, Lowell), http://www.lowellgeneral.org/library/HomePageLinks/WWW.htm  

• Massachusetts: Paul E. Woodard Health Sciences Library (New England Baptist 
Hospital, Boston), http://www.nebh.org/health_lib.asp  

• Massachusetts: St. Luke’s Hospital Health Sciences Library (St. Luke’s Hospital, 
Southcoast Health System, New Bedford), http://www.southcoast.org/library/  

• Massachusetts: Treadwell Library Consumer Health Reference Center (Massachusetts 
General Hospital), http://www.mgh.harvard.edu/library/chrcindex.html  

• Massachusetts: UMass HealthNet (University of Massachusetts Medical School, 
Worchester), http://healthnet.umassmed.edu/  

• Michigan: Botsford General Hospital Library - Consumer Health (Botsford General 
Hospital, Library & Internet Services), http://www.botsfordlibrary.org/consumer.htm  

• Michigan: Helen DeRoy Medical Library (Providence Hospital and Medical Centers), 
http://www.providence-hospital.org/library/  

• Michigan: Marquette General Hospital - Consumer Health Library (Marquette General 
Hospital, Health Information Center), http://www.mgh.org/center.html  

• Michigan: Patient Education Resouce Center - University of Michigan Cancer Center 
(University of Michigan Comprehensive Cancer Center, Ann Arbor), 
http://www.cancer.med.umich.edu/learn/leares.htm  

• Michigan: Sladen Library & Center for Health Information Resources - Consumer 
Health Information (Detroit), http://www.henryford.com/body.cfm?id=39330  

• Montana: Center for Health Information (St. Patrick Hospital and Health Sciences 
Center, Missoula) 

• National: Consumer Health Library Directory (Medical Library Association, Consumer 
and Patient Health Information Section), http://caphis.mlanet.org/directory/index.html 

• National: National Network of Libraries of Medicine (National Library of Medicine) - 
provides library services for health professionals in the United States who do not have 
access to a medical library, http://nnlm.gov/  

• National: NN/LM List of Libraries Serving the Public (National Network of Libraries of 
Medicine), http://nnlm.gov/members/ 
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• Nevada: Health Science Library, West Charleston Library (Las Vegas-Clark County 
Library District, Las Vegas), 
http://www.lvccld.org/special_collections/medical/index.htm 

• New Hampshire: Dartmouth Biomedical Libraries (Dartmouth College Library, 
Hanover), http://www.dartmouth.edu/~biomed/resources.htmld/conshealth.htmld/ 

• New Jersey: Consumer Health Library (Rahway Hospital, Rahway), 
http://www.rahwayhospital.com/library.htm 

• New Jersey: Dr. Walter Phillips Health Sciences Library (Englewood Hospital and 
Medical Center, Englewood), http://www.englewoodhospital.com/links/index.htm 

• New Jersey: Meland Foundation (Englewood Hospital and Medical Center, 
Englewood), http://www.geocities.com/ResearchTriangle/9360/ 

• New York: Choices in Health Information (New York Public Library) - NLM Consumer 
Pilot Project participant, http://www.nypl.org/branch/health/links.html 

• New York: Health Information Center (Upstate Medical University, State University of 
New York, Syracuse), http://www.upstate.edu/library/hic/ 

• New York: Health Sciences Library (Long Island Jewish Medical Center, New Hyde 
Park), http://www.lij.edu/library/library.html 

• New York: ViaHealth Medical Library (Rochester General Hospital), 
http://www.nyam.org/library/ 

• Ohio: Consumer Health Library (Akron General Medical Center, Medical & Consumer 
Health Library), http://www.akrongeneral.org/hwlibrary.htm 

• Oklahoma: The Health Information Center at Saint Francis Hospital (Saint Francis 
Health System, Tulsa), http://www.sfh-tulsa.com/services/healthinfo.asp  

• Oregon: Planetree Health Resource Center (Mid-Columbia Medical Center, The Dalles), 
http://www.mcmc.net/phrc/ 

• Pennsylvania: Community Health Information Library (Milton S. Hershey Medical 
Center, Hershey), http://www.hmc.psu.edu/commhealth/ 

• Pennsylvania: Community Health Resource Library (Geisinger Medical Center, 
Danville), http://www.geisinger.edu/education/commlib.shtml 

• Pennsylvania: HealthInfo Library (Moses Taylor Hospital, Scranton), 
http://www.mth.org/healthwellness.html 

• Pennsylvania: Hopwood Library (University of Pittsburgh, Health Sciences Library 
System, Pittsburgh),  http://www.hsls.pitt.edu/guides/chi/hopwood/index_html  

• Pennsylvania: Koop Community Health Information Center (College of Physicians of 
Philadelphia), http://www.collphyphil.org/kooppg1.shtml 

• Pennsylvania: Learning Resources Center - Medical Library (Susquehanna Health 
System, Williamsport), http://www.shscares.org/services/lrc/index.asp 

• Pennsylvania: Medical Library (UPMC Health System, Pittsburgh), 
http://www.upmc.edu/passavant/library.htm 

• Quebec, Canada: Medical Library (Montreal General Hospital), 
http://www.mghlib.mcgill.ca/  
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• South Dakota: Rapid City Regional Hospital Medical Library (Rapid City Regional 
Hospital), http://www.rcrh.org/Services/Library/Default.asp  

• Texas: Houston HealthWays (Houston Academy of Medicine-Texas Medical Center 
Library), http://hhw.library.tmc.edu/ 

• Washington: Community Health Library (Kittitas Valley Community Hospital), 
http://www.kvch.com/ 

• Washington: Southwest Washington Medical Center Library (Southwest Washington 
Medical Center, Vancouver), http://www.swmedicalcenter.com/body.cfm?id=72  
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ONLINE GLOSSARIES 
 
The Internet provides access to a number of free-to-use medical dictionaries. The National 
Library of Medicine has compiled the following list of online dictionaries: 

• ADAM Medical Encyclopedia (A.D.A.M., Inc.), comprehensive medical reference: 
http://www.nlm.nih.gov/medlineplus/encyclopedia.html 

• MedicineNet.com Medical Dictionary (MedicineNet, Inc.): 
http://www.medterms.com/Script/Main/hp.asp  

• Merriam-Webster Medical Dictionary (Inteli-Health, Inc.): 
http://www.intelihealth.com/IH/ 

• Multilingual Glossary of Technical and Popular Medical Terms in Eight European 
Languages (European Commission) - Danish, Dutch, English, French, German, Italian, 
Portuguese, and Spanish: http://allserv.rug.ac.be/~rvdstich/eugloss/welcome.html 

• On-line Medical Dictionary (CancerWEB): http://cancerweb.ncl.ac.uk/omd/ 

• Rare Diseases Terms (Office of Rare Diseases): 
http://ord.aspensys.com/asp/diseases/diseases.asp 

• Technology Glossary (National Library of Medicine) - Health Care Technology: 
http://www.nlm.nih.gov/nichsr/ta101/ta10108.htm 

 
Beyond these, MEDLINEplus contains a very patient-friendly encyclopedia covering every 
aspect of medicine (licensed from A.D.A.M., Inc.). The ADAM Medical Encyclopedia can be 
accessed at http://www.nlm.nih.gov/medlineplus/encyclopedia.html. ADAM is also 
available on commercial Web sites such as drkoop.com (http://www.drkoop.com/) and Web 
MD (http://my.webmd.com/adam/asset/adam_disease_articles/a_to_z/a). 
 

Online Dictionary Directories 
 
The following are additional online directories compiled by the National Library of 
Medicine, including a number of specialized medical dictionaries: 

• Medical Dictionaries: Medical & Biological (World Health Organization): 
http://www.who.int/hlt/virtuallibrary/English/diction.htm#Medical 

• MEL-Michigan Electronic Library List of Online Health and Medical Dictionaries 
(Michigan Electronic Library): http://mel.lib.mi.us/health/health-dictionaries.html 

• Patient Education: Glossaries (DMOZ Open Directory Project): 
http://dmoz.org/Health/Education/Patient_Education/Glossaries/ 

• Web of Online Dictionaries (Bucknell University): 
http://www.yourdictionary.com/diction5.html#medicine 
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HAIR ANALYSIS DICTIONARY 
 
The definitions below are derived from official public sources, including the National 
Institutes of Health [NIH] and the European Union [EU].  
 
Abdominal: Having to do with the abdomen, which is the part of the body between the 
chest and the hips that contains the pancreas, stomach, intestines, liver, gallbladder, and 
other organs. [NIH] 
Acoustic: Having to do with sound or hearing. [NIH] 
Acyl: Chemical signal used by bacteria to communicate. [NIH] 
Adrenergic: Activated by, characteristic of, or secreting epinephrine or substances with 
similar activity; the term is applied to those nerve fibres that liberate norepinephrine at a 
synapse when a nerve impulse passes, i.e., the sympathetic fibres. [EU] 
Adverse Effect: An unwanted side effect of treatment. [NIH] 
Agonist: In anatomy, a prime mover. In pharmacology, a drug that has affinity for and 
stimulates physiologic activity at cell receptors normally stimulated by naturally occurring 
substances. [EU] 
Algorithms: A procedure consisting of a sequence of algebraic formulas and/or logical steps 
to calculate or determine a given task. [NIH] 
Alkaloid: A member of a large group of chemicals that are made by plants and have 
nitrogen in them. Some alkaloids have been shown to work against cancer. [NIH] 
Alternative medicine: Practices not generally recognized by the medical community as 
standard or conventional medical approaches and used instead of standard treatments. 
Alternative medicine includes the taking of dietary supplements, megadose vitamins, and 
herbal preparations; the drinking of special teas; and practices such as massage therapy, 
magnet therapy, spiritual healing, and meditation. [NIH] 
Amnestic: Nominal aphasia; a difficulty in finding the right name for an object. [NIH] 
Amniotic Fluid: Amniotic cavity fluid which is produced by the amnion and fetal lungs and 
kidneys. [NIH] 
Amphetamine: A powerful central nervous system stimulant and sympathomimetic. 
Amphetamine has multiple mechanisms of action including blocking uptake of adrenergics 
and dopamine, stimulation of release of monamines, and inhibiting monoamine oxidase. 
Amphetamine is also a drug of abuse and a psychotomimetic. The l- and the d,l-forms are 
included here. The l-form has less central nervous system activity but stronger 
cardiovascular effects. The d-form is dextroamphetamine. [NIH] 
Anabolic: Relating to, characterized by, or promoting anabolism. [EU] 
Anabolic Steroids: Chemical derivatives of testosterone that are used for anabolic 
promotion of growth and repair of body tissues and the development of male sexual 
characteristics. [NIH] 
Anaesthesia: Loss of feeling or sensation. Although the term is used for loss of tactile 
sensibility, or of any of the other senses, it is applied especially to loss of the sensation of 
pain, as it is induced to permit performance of surgery or other painful procedures. [EU] 
Anaesthetic: 1. Pertaining to, characterized by, or producing anaesthesia. 2. A drug or agent 
that is used to abolish the sensation of pain. [EU] 
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Analgesic: An agent that alleviates pain without causing loss of consciousness. [EU] 
Androgenic: Producing masculine characteristics. [EU] 
Anesthesia: A state characterized by loss of feeling or sensation. This depression of nerve 
function is usually the result of pharmacologic action and is induced to allow performance 
of surgery or other painful procedures. [NIH] 
Annual Reports: Annual statements concerning the administrative and operational 
functions of an institution or organization. [NIH] 
Antibacterial: A substance that destroys bacteria or suppresses their growth or 
reproduction. [EU] 
Antibody: A type of protein made by certain white blood cells in response to a foreign 
substance (antigen). Each antibody can bind to only a specific antigen. The purpose of this 
binding is to help destroy the antigen. Antibodies can work in several ways, depending on 
the nature of the antigen. Some antibodies destroy antigens directly. Others make it easier 
for white blood cells to destroy the antigen. [NIH] 
Anticonvulsant: An agent that prevents or relieves convulsions. [EU] 
Antiepileptic: An agent that combats epilepsy. [EU] 
Antigen: Any substance which is capable, under appropriate conditions, of inducing a 
specific immune response and of reacting with the products of that response, that is, with 
specific antibody or specifically sensitized T-lymphocytes, or both. Antigens may be soluble 
substances, such as toxins and foreign proteins, or particulate, such as bacteria and tissue 
cells; however, only the portion of the protein or polysaccharide molecule known as the 
antigenic determinant (q.v.) combines with antibody or a specific receptor on a lymphocyte. 
Abbreviated Ag. [EU] 
Anxiety: Persistent feeling of dread, apprehension, and impending disaster. [NIH] 
Anxiolytic: An anxiolytic or antianxiety agent. [EU] 
Arrhythmia: Any variation from the normal rhythm or rate of the heart beat. [NIH] 
Arteries: The vessels carrying blood away from the heart. [NIH] 
Arterioles: The smallest divisions of the arteries located between the muscular arteries and 
the capillaries. [NIH] 
Aspartate: A synthetic amino acid. [NIH] 
Assay: Determination of the amount of a particular constituent of a mixture, or of the 
biological or pharmacological potency of a drug. [EU] 
Astringents: Agents, usually topical, that cause the contraction of tissues for the control of 
bleeding or secretions. [NIH] 
Asymptomatic: Having no signs or symptoms of disease. [NIH] 
Atrial: Pertaining to an atrium. [EU] 
Attenuated: Strain with weakened or reduced virulence. [NIH] 
Bacteria: Unicellular prokaryotic microorganisms which generally possess rigid cell walls, 
multiply by cell division, and exhibit three principal forms: round or coccal, rodlike or 
bacillary, and spiral or spirochetal. [NIH] 
Bactericidal: Substance lethal to bacteria; substance capable of killing bacteria. [NIH] 
Bacteriuria: The presence of bacteria in the urine with or without consequent urinary tract 
infection. Since bacteriuria is a clinical entity, the term does not preclude the use of 
urine/microbiology for technical discussions on the isolation and segregation of bacteria in 
the urine. [NIH] 
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Bile: An emulsifying agent produced in the liver and secreted into the duodenum. Its 
composition includes bile acids and salts, cholesterol, and electrolytes. It aids digestion of 
fats in the duodenum. [NIH] 
Bile Pigments: Pigments that give a characteristic color to bile including: bilirubin, 
biliverdine, and bilicyanin. [NIH] 
Biotechnology: Body of knowledge related to the use of organisms, cells or cell-derived 
constituents for the purpose of developing products which are technically, scientifically and 
clinically useful. Alteration of biologic function at the molecular level (i.e., genetic 
engineering) is a central focus; laboratory methods used include transfection and cloning 
technologies, sequence and structure analysis algorithms, computer databases, and gene and 
protein structure function analysis and prediction. [NIH] 
Bladder: The organ that stores urine. [NIH] 
Blood pressure: The pressure of blood against the walls of a blood vessel or heart chamber. 
Unless there is reference to another location, such as the pulmonary artery or one of the 
heart chambers, it refers to the pressure in the systemic arteries, as measured, for example, 
in the forearm. [NIH] 
Body Burden: The total amount of a chemical, metal or radioactive substance present at any 
time after absorption in the body of man or animal. [NIH] 
Broad-spectrum: Effective against a wide range of microorganisms; said of an antibiotic. [EU] 
Bronchodilator: A drug that relaxes the smooth muscles in the constricted airway. [NIH] 
Buprenorphine: A derivative of the opioid alkaloid thebaine that is a more potent and 
longer lasting analgesic than morphine. It appears to act as a partial agonist at mu and 
kappa opioid receptors and as an antagonist at delta receptors. The lack of delta-agonist 
activity has been suggested to account for the observation that buprenorphine tolerance may 
not develop with chronic use. [NIH] 
Cannabidiol: Compound isolated from Cannabis sativa extract. [NIH] 
Cannabinoids: Compounds extracted from Cannabis sativa L. and metabolites having the 
cannabinoid structure. The most active constituents are tetrahydrocannabinol, cannabinol, 
and cannabidiol. [NIH] 
Cannabinol: A physiologically inactive constituent of Cannabis sativa L. [NIH] 
Cannabis: The hemp plant Cannabis sativa. Products prepared from the dried flowering 
tops of the plant include marijuana, hashish, bhang, and ganja. [NIH] 
Capillary: Any one of the minute vessels that connect the arterioles and venules, forming a 
network in nearly all parts of the body. Their walls act as semipermeable membranes for the 
interchange of various substances, including fluids, between the blood and tissue fluid; 
called also vas capillare. [EU] 
Carbamazepine: An anticonvulsant used to control grand mal and psychomotor or focal 
seizures. Its mode of action is not fully understood, but some of its actions resemble those of 
phenytoin; although there is little chemical resemblance between the two compounds, their 
three-dimensional structure is similar. [NIH] 
Carboxy: Cannabinoid. [NIH] 
Carcinogenic: Producing carcinoma. [EU] 
Carcinogenicity: The ability to cause cancer. [NIH] 
Carcinogens: Substances that increase the risk of neoplasms in humans or animals. Both 
genotoxic chemicals, which affect DNA directly, and nongenotoxic chemicals, which induce 
neoplasms by other mechanism, are included. [NIH] 
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Cardiac: Having to do with the heart. [NIH] 
Cardiorespiratory: Relating to the heart and lungs and their function. [EU] 
Cardiovascular: Having to do with the heart and blood vessels. [NIH] 
Carrier Proteins: Transport proteins that carry specific substances in the blood or across cell 
membranes. [NIH] 
Case report: A detailed report of the diagnosis, treatment, and follow-up of an individual 
patient. Case reports also contain some demographic information about the patient (for 
example, age, gender, ethnic origin). [NIH] 
Cell: The individual unit that makes up all of the tissues of the body. All living things are 
made up of one or more cells. [NIH] 
Central Nervous System: The main information-processing organs of the nervous system, 
consisting of the brain, spinal cord, and meninges. [NIH] 
Cerebral: Of or pertaining of the cerebrum or the brain. [EU] 
Cerebral Palsy: Refers to a motor disability caused by a brain dysfunction. [NIH] 
Chemical Warfare: Tactical warfare using incendiary mixtures, smokes, or irritant, burning, 
or asphyxiating gases. [NIH] 
Chemical Warfare Agents: Chemicals that are used to cause the disturbance, disease, or 
death of humans during war. [NIH] 
Chloroform: A commonly used laboratory solvent. It was previously used as an anesthetic, 
but was banned from use in the U.S. due to its suspected carcinogenecity. [NIH] 
Cholesterol: The principal sterol of all higher animals, distributed in body tissues, especially 
the brain and spinal cord, and in animal fats and oils. [NIH] 
Cholinergic: Resembling acetylcholine in pharmacological action; stimulated by or releasing 
acetylcholine or a related compound. [EU] 
Chromium: A trace element that plays a role in glucose metabolism. It has the atomic 
symbol Cr, atomic number 24, and atomic weight 52. According to the Fourth Annual 
Report on Carcinogens (NTP85-002,1985), chromium and some of its compounds have been 
listed as known carcinogens. [NIH] 
Chronic: A disease or condition that persists or progresses over a long period of time. [NIH] 
Clenbuterol: A substituted phenylaminoethanol that has beta-2 adrenomimetic properties at 
very low doses. It is used as a bronchodilator in asthma. [NIH] 
Clinical trial: A research study that tests how well new medical treatments or other 
interventions work in people. Each study is designed to test new methods of screening, 
prevention, diagnosis, or treatment of a disease. [NIH] 
Cloning: The production of a number of genetically identical individuals; in genetic 
engineering, a process for the efficient replication of a great number of identical DNA 
molecules. [NIH] 
Coca: Any of several South American shrubs of the Erythroxylon genus (and family) that 
yield cocaine; the leaves are chewed with alum for CNS stimulation. [NIH] 
Cocaine: An alkaloid ester extracted from the leaves of plants including coca. It is a local 
anesthetic and vasoconstrictor and is clinically used for that purpose, particularly in the eye, 
ear, nose, and throat. It also has powerful central nervous system effects similar to the 
amphetamines and is a drug of abuse. Cocaine, like amphetamines, acts by multiple 
mechanisms on brain catecholaminergic neurons; the mechanism of its reinforcing effects is 
thought to involve inhibition of dopamine uptake. [NIH] 
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Colloidal: Of the nature of a colloid. [EU] 
Complement: A term originally used to refer to the heat-labile factor in serum that causes 
immune cytolysis, the lysis of antibody-coated cells, and now referring to the entire 
functionally related system comprising at least 20 distinct serum proteins that is the effector 
not only of immune cytolysis but also of other biologic functions. Complement activation 
occurs by two different sequences, the classic and alternative pathways. The proteins of the 
classic pathway are termed 'components of complement' and are designated by the symbols 
C1 through C9. C1 is a calcium-dependent complex of three distinct proteins C1q, C1r and 
C1s. The proteins of the alternative pathway (collectively referred to as the properdin 
system) and complement regulatory proteins are known by semisystematic or trivial names. 
Fragments resulting from proteolytic cleavage of complement proteins are designated with 
lower-case letter suffixes, e.g., C3a. Inactivated fragments may be designated with the suffix 
'i', e.g. C3bi. Activated components or complexes with biological activity are designated by a 
bar over the symbol e.g. C1 or C4b,2a. The classic pathway is activated by the binding of C1 
to classic pathway activators, primarily antigen-antibody complexes containing IgM, IgG1, 
IgG3; C1q binds to a single IgM molecule or two adjacent IgG molecules. The alternative 
pathway can be activated by IgA immune complexes and also by nonimmunologic materials 
including bacterial endotoxins, microbial polysaccharides, and cell walls. Activation of the 
classic pathway triggers an enzymatic cascade involving C1, C4, C2 and C3; activation of the 
alternative pathway triggers a cascade involving C3 and factors B, D and P. Both result in 
the cleavage of C5 and the formation of the membrane attack complex. Complement 
activation also results in the formation of many biologically active complement fragments 
that act as anaphylatoxins, opsonins, or chemotactic factors. [EU] 
Complementary and alternative medicine: CAM. Forms of treatment that are used in 
addition to (complementary) or instead of (alternative) standard treatments. These practices 
are not considered standard medical approaches. CAM includes dietary supplements, 
megadose vitamins, herbal preparations, special teas, massage therapy, magnet therapy, 
spiritual healing, and meditation. [NIH] 
Complementary medicine: Practices not generally recognized by the medical community as 
standard or conventional medical approaches and used to enhance or complement the 
standard treatments. Complementary medicine includes the taking of dietary supplements, 
megadose vitamins, and herbal preparations; the drinking of special teas; and practices such 
as massage therapy, magnet therapy, spiritual healing, and meditation. [NIH] 
Compliance: Distensibility measure of a chamber such as the lungs (lung compliance) or 
bladder. Compliance is expressed as a change in volume per unit change in pressure. [NIH] 
Computational Biology: A field of biology concerned with the development of techniques 
for the collection and manipulation of biological data, and the use of such data to make 
biological discoveries or predictions. This field encompasses all computational methods and 
theories applicable to molecular biology and areas of computer-based techniques for solving 
biological problems including manipulation of models and datasets. [NIH] 
Conception: The onset of pregnancy, marked by implantation of the blastocyst; the 
formation of a viable zygote. [EU] 
Contamination: The soiling or pollution by inferior material, as by the introduction of 
organisms into a wound, or sewage into a stream. [EU] 
Contraceptive: An agent that diminishes the likelihood of or prevents conception. [EU] 
Contraindications: Any factor or sign that it is unwise to pursue a certain kind of action or 
treatment, e. g. giving a general anesthetic to a person with pneumonia. [NIH] 
Coronary: Encircling in the manner of a crown; a term applied to vessels; nerves, ligaments, 
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etc. The term usually denotes the arteries that supply the heart muscle and, by extension, a 
pathologic involvement of them. [EU] 
Coronary Thrombosis: Presence of a thrombus in a coronary artery, often causing a 
myocardial infarction. [NIH] 
Cotinine: 1-Methyl-5-(3-pyridyl)-2-pyrrolidinone fumarate. Stimulant proposed as 
antidepressant. Synonym: Scotine. [NIH] 
Decontamination: The removal of contaminating material, such as radioactive materials, 
biological materials, or chemical warfare agents, from a person or object. [NIH] 
Delusions: A false belief regarding the self or persons or objects outside the self that persists 
despite the facts, and is not considered tenable by one's associates. [NIH] 
Deprenyl: Substance that blocks the breakdown of dopamine, thus preserving its 
availability in the striatum. [NIH] 
Dextroamphetamine: The d-form of amphetamine. It is a central nervous system stimulant 
and a sympathomimetic. It has also been used in the treatment of narcolepsy and of 
attention deficit disorders and hyperactivity in children. Dextroamphetamine has multiple 
mechanisms of action including blocking uptake of adrenergics and dopamine, stimulating 
release of monamines, and inhibiting monoamine oxidase. It is also a drug of abuse and a 
psychotomimetic. [NIH] 
Diagnostic procedure: A method used to identify a disease. [NIH] 
Diffusion: The tendency of a gas or solute to pass from a point of higher pressure or 
concentration to a point of lower pressure or concentration and to distribute itself 
throughout the available space; a major mechanism of biological transport. [NIH] 
Digestion: The process of breakdown of food for metabolism and use by the body. [NIH] 
Dilution: A diluted or attenuated medicine; in homeopathy, the diffusion of a given 
quantity of a medicinal agent in ten or one hundred times the same quantity of water. [NIH] 
Direct: 1. Straight; in a straight line. 2. Performed immediately and without the intervention 
of subsidiary means. [EU] 
Discrimination: The act of qualitative and/or quantitative differentiation between two or 
more stimuli. [NIH] 
Disinfectant: An agent that disinfects; applied particularly to agents used on inanimate 
objects. [EU] 
Dissociation: 1. The act of separating or state of being separated. 2. The separation of a 
molecule into two or more fragments (atoms, molecules, ions, or free radicals) produced by 
the absorption of light or thermal energy or by solvation. 3. In psychology, a defense 
mechanism in which a group of mental processes are segregated from the rest of a person's 
mental activity in order to avoid emotional distress, as in the dissociative disorders (q.v.), or 
in which an idea or object is segregated from its emotional significance; in the first sense it is 
roughly equivalent to splitting, in the second, to isolation. 4. A defect of mental integration 
in which one or more groups of mental processes become separated off from normal 
consciousness and, thus separated, function as a unitary whole. [EU] 
Dopamine: An endogenous catecholamine and prominent neurotransmitter in several 
systems of the brain. In the synthesis of catecholamines from tyrosine, it is the immediate 
precursor to norepinephrine and epinephrine. Dopamine is a major transmitter in the 
extrapyramidal system of the brain, and important in regulating movement. A family of 
dopaminergic receptor subtypes mediate its action. Dopamine is used pharmacologically for 
its direct (beta adrenergic agonist) and indirect (adrenergic releasing) sympathomimetic 
effects including its actions as an inotropic agent and as a renal vasodilator. [NIH] 
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Doping: The action of administering a drug to someone before a sports event (originally to a 
horse before a race); the substance thus administered. [EU] 
Doping in Sports: Illegitimate use of drugs for a desired effect in competitive sports; 
includes humans and animals. [NIH] 
Drug Monitoring: The process of observing, recording, or detecting the effects of a chemical 
substance administered to an individual therapeutically or diagnostically. [NIH] 
Efficacy: The extent to which a specific intervention, procedure, regimen, or service 
produces a beneficial result under ideal conditions. Ideally, the determination of efficacy is 
based on the results of a randomized control trial. [NIH] 
Electrons: Stable elementary particles having the smallest known negative charge, present in 
all elements; also called negatrons. Positively charged electrons are called positrons. The 
numbers, energies and arrangement of electrons around atomic nuclei determine the 
chemical identities of elements. Beams of electrons are called cathode rays or beta rays, the 
latter being a high-energy biproduct of nuclear decay. [NIH] 
Electrophoresis: An electrochemical process in which macromolecules or colloidal particles 
with a net electric charge migrate in a solution under the influence of an electric current. 
[NIH] 
Endocrine Glands: Ductless glands that secrete substances which are released directly into 
the circulation and which influence metabolism and other body functions. [NIH] 
Endogenous: Produced inside an organism or cell. The opposite is external (exogenous) 
production. [NIH] 
Endoscopic: A technique where a lateral-view endoscope is passed orally to the duodenum 
for visualization of the ampulla of Vater. [NIH] 
Environmental Health: The science of controlling or modifying those conditions, influences, 
or forces surrounding man which relate to promoting, establishing, and maintaining health. 
[NIH] 
Environmental Medicine: Medical specialty concerned with environmental factors that may 
impinge upon human disease, and development of methods for the detection, prevention, 
and control of environmentally related disease. [NIH] 
Environmental tobacco smoke: ETS. Smoke that comes from the burning of a tobacco 
product and smoke that is exhaled by smokers (second-hand smoke). Inhaling ETS is called 
involuntary or passive smoking. [NIH] 
Enzymatic: Phase where enzyme cuts the precursor protein. [NIH] 
Ephedrine: An alpha- and beta-adrenergic agonist that may also enhance release of 
norepinephrine. It has been used in the treatment of several disorders including asthma, 
heart failure, rhinitis, and urinary incontinence, and for its central nervous system 
stimulatory effects in the treatment of narcolepsy and depression. It has become less 
extensively used with the advent of more selective agonists. [NIH] 
Epidemiological: Relating to, or involving epidemiology. [EU] 
Epigastric: Having to do with the upper middle area of the abdomen. [NIH] 
Epinephrine: The active sympathomimetic hormone from the adrenal medulla in most 
species. It stimulates both the alpha- and beta- adrenergic systems, causes systemic 
vasoconstriction and gastrointestinal relaxation, stimulates the heart, and dilates bronchi 
and cerebral vessels. It is used in asthma and cardiac failure and to delay absorption of local 
anesthetics. [NIH] 
Esterification: The process of converting an acid into an alkyl or aryl derivative. Most 
frequently the process consists of the reaction of an acid with an alcohol in the presence of a 
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trace of mineral acid as catalyst or the reaction of an acyl chloride with an alcohol. 
Esterification can also be accomplished by enzymatic processes. [NIH] 
Ethanol: A clear, colorless liquid rapidly absorbed from the gastrointestinal tract and 
distributed throughout the body. It has bactericidal activity and is used often as a topical 
disinfectant. It is widely used as a solvent and preservative in pharmaceutical preparations 
as well as serving as the primary ingredient in alcoholic beverages. [NIH] 
Exocrine: Secreting outwardly, via a duct. [EU] 
Exogenous: Developed or originating outside the organism, as exogenous disease. [EU] 
Extraction: The process or act of pulling or drawing out. [EU] 
Family Planning: Programs or services designed to assist the family in controlling 
reproduction by either improving or diminishing fertility. [NIH] 
Fetus: The developing offspring from 7 to 8 weeks after conception until birth. [NIH] 
Flatus: Gas passed through the rectum. [NIH] 
Flecainide: A potent anti-arrhythmia agent, effective in a wide range of ventricular and 
atrial arrhythmias and tachycardias. Paradoxically, however, in myocardial infarct patients 
with either symptomatic or asymptomatic arrhythmia, flecainide exacerbates the arrhythmia 
and is not recommended for use in these patients. [NIH] 
Flunitrazepam: Benzodiazepine with pharmacologic actions similar to those of diazepam. 
The United States Government has banned the importation of this drug. Steps are being 
taken to reclassify this substance as a Schedule 1 drug with no accepted medical use. [NIH] 
Gas: Air that comes from normal breakdown of food. The gases are passed out of the body 
through the rectum (flatus) or the mouth (burp). [NIH] 
Gastrointestinal: Refers to the stomach and intestines. [NIH] 
Gastrointestinal tract: The stomach and intestines. [NIH] 
Gene: The functional and physical unit of heredity passed from parent to offspring. Genes 
are pieces of DNA, and most genes contain the information for making a specific protein. 
[NIH] 
Gestational: Psychosis attributable to or occurring during pregnancy. [NIH] 
Gland: An organ that produces and releases one or more substances for use in the body. 
Some glands produce fluids that affect tissues or organs. Others produce hormones or 
participate in blood production. [NIH] 
Glucose: D-Glucose. A primary source of energy for living organisms. It is naturally 
occurring and is found in fruits and other parts of plants in its free state. It is used 
therapeutically in fluid and nutrient replacement. [NIH] 
Glutamate: Excitatory neurotransmitter of the brain. [NIH] 
Glutathione Peroxidase: An enzyme catalyzing the oxidation of 2 moles of glutathione in 
the presence of hydrogen peroxide to yield oxidized glutathione and water. EC 1.11.1.9. 
[NIH] 
Gonadal: Pertaining to a gonad. [EU] 
Governing Board: The group in which legal authority is vested for the control of health-
related institutions and organizations. [NIH] 
Gram-negative: Losing the stain or decolorized by alcohol in Gram's method of staining, a 
primary characteristic of bacteria having a cell wall composed of a thin layer of 
peptidoglycan covered by an outer membrane of lipoprotein and lipopolysaccharide. [EU] 
Gram-positive: Retaining the stain or resisting decolorization by alcohol in Gram's method 
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of staining, a primary characteristic of bacteria whose cell wall is composed of a thick layer 
of peptidologlycan with attached teichoic acids. [EU] 
Hair Color: Color of hair or fur. [NIH] 
Hallucinogen: A hallucination-producing drug, a category of drugs producing this effect. 
The user of a hallucinogenic drug is almost invariably aware that what he is seeing are 
hallucinations. [NIH] 
Haloperidol: Butyrophenone derivative. [NIH] 
Haptens: Small antigenic determinants capable of eliciting an immune response only when 
coupled to a carrier. Haptens bind to antibodies but by themselves cannot elicit an antibody 
response. [NIH] 
Health Education: Education that increases the awareness and favorably influences the 
attitudes and knowledge relating to the improvement of health on a personal or community 
basis. [NIH] 
Heart failure: Loss of pumping ability by the heart, often accompanied by fatigue, 
breathlessness, and excess fluid accumulation in body tissues. [NIH] 
Hormones: Chemical substances having a specific regulatory effect on the activity of a 
certain organ or organs. The term was originally applied to substances secreted by various 
endocrine glands and transported in the bloodstream to the target organs. It is sometimes 
extended to include those substances that are not produced by the endocrine glands but that 
have similar effects. [NIH] 
Hypnotic: A drug that acts to induce sleep. [EU] 
Immunogenic: Producing immunity; evoking an immune response. [EU] 
Impairment: In the context of health experience, an impairment is any loss or abnormality of 
psychological, physiological, or anatomical structure or function. [NIH] 
In vitro: In the laboratory (outside the body). The opposite of in vivo (in the body). [NIH] 
In vivo: In the body. The opposite of in vitro (outside the body or in the laboratory). [NIH] 
Incontinence: Inability to control the flow of urine from the bladder (urinary incontinence) 
or the escape of stool from the rectum (fecal incontinence). [NIH] 
Incubation: The development of an infectious disease from the entrance of the pathogen to 
the appearance of clinical symptoms. [EU] 
Induction: The act or process of inducing or causing to occur, especially the production of a 
specific morphogenetic effect in the developing embryo through the influence of evocators 
or organizers, or the production of anaesthesia or unconsciousness by use of appropriate 
agents. [EU] 
Infarction: A pathological process consisting of a sudden insufficient blood supply to an 
area, which results in necrosis of that area. It is usually caused by a thrombus, an embolus, 
or a vascular torsion. [NIH] 
Infertility: The diminished or absent ability to conceive or produce an offspring while 
sterility is the complete inability to conceive or produce an offspring. [NIH] 
Ingestion: Taking into the body by mouth [NIH] 
Inhalation: The drawing of air or other substances into the lungs. [EU] 
Insomnia: Difficulty in going to sleep or getting enough sleep. [NIH] 
Intestinal: Having to do with the intestines. [NIH] 
Intestines: The section of the alimentary canal from the stomach to the anus. It includes the 
large intestine and small intestine. [NIH] 
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Intoxication: Poisoning, the state of being poisoned. [EU] 
Intracellular: Inside a cell. [NIH] 
Involuntary: Reaction occurring without intention or volition. [NIH] 
Ionization: 1. Any process by which a neutral atom gains or loses electrons, thus acquiring a 
net charge, as the dissociation of a substance in solution into ions or ion production by the 
passage of radioactive particles. 2. Iontophoresis. [EU] 
Ionizing: Radiation comprising charged particles, e. g. electrons, protons, alpha-particles, 
etc., having sufficient kinetic energy to produce ionization by collision. [NIH] 
Ions: An atom or group of atoms that have a positive or negative electric charge due to a 
gain (negative charge) or loss (positive charge) of one or more electrons. Atoms with a 
positive charge are known as cations; those with a negative charge are anions. [NIH] 
Kb: A measure of the length of DNA fragments, 1 Kb = 1000 base pairs. The largest DNA 
fragments are up to 50 kilobases long. [NIH] 
Ketamine: A cyclohexanone derivative used for induction of anesthesia. Its mechanism of 
action is not well understood, but ketamine can block NMDA receptors (receptors, N-
Methyl-D-Aspartate) and may interact with sigma receptors. [NIH] 
Lipid: Fat. [NIH] 
Liver: A large, glandular organ located in the upper abdomen. The liver cleanses the blood 
and aids in digestion by secreting bile. [NIH] 
Malnutrition: A condition caused by not eating enough food or not eating a balanced diet. 
[NIH] 
Manic: Affected with mania. [EU] 
Maternal Exposure: Exposure of the female parent, human or animal, to potentially harmful 
chemical, physical, or biological agents in the environment or to environmental factors that 
may include ionizing radiation, pathogenic organisms, or toxic chemicals that may affect 
offspring. It includes pre-conception maternal exposure. [NIH] 
Meconium: The thick green-to-black mucilaginous material found in the intestines of a full-
term fetus. It consists of secretions of the intestinal glands, bile pigments, fatty acids, 
amniotic fluid, and intrauterine debris. It constitutes the first stools passed by a newborn. 
[NIH] 
MEDLINE: An online database of MEDLARS, the computerized bibliographic Medical 
Literature Analysis and Retrieval System of the National Library of Medicine. [NIH] 
Membrane: A very thin layer of tissue that covers a surface. [NIH] 
Meninges: The three membranes that cover and protect the brain and spinal cord. [NIH] 
Mental: Pertaining to the mind; psychic. 2. (L. mentum chin) pertaining to the chin. [EU] 
Mental Disorders: Psychiatric illness or diseases manifested by breakdowns in the 
adaptational process expressed primarily as abnormalities of thought, feeling, and behavior 
producing either distress or impairment of function. [NIH] 
Mercury: A silver metallic element that exists as a liquid at room temperature. It has the 
atomic symbol Hg (from hydrargyrum, liquid silver), atomic number 80, and atomic weight 
200.59. Mercury is used in many industrial applications and its salts have been employed 
therapeutically as purgatives, antisyphilitics, disinfectants, and astringents. It can be 
absorbed through the skin and mucous membranes which leads to mercury poisoning. 
Because of its toxicity, the clinical use of mercury and mercurials is diminishing. [NIH] 
Metabolite: Any substance produced by metabolism or by a metabolic process. [EU] 
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Methamphetamine: A central nervous system stimulant and sympathomimetic with actions 
and uses similar to dextroamphetamine. The smokable form is a drug of abuse and is 
referred to as crank, crystal, crystal meth, ice, and speed. [NIH] 
Methanol: A colorless, flammable liquid used in the manufacture of formaldehyde and 
acetic acid, in chemical synthesis, antifreeze, and as a solvent. Ingestion of methanol is toxic 
and may cause blindness. [NIH] 
Methenolone: A synthetic steroid that has been used for its anabolic action. [NIH] 
MI: Myocardial infarction. Gross necrosis of the myocardium as a result of interruption of 
the blood supply to the area; it is almost always caused by atherosclerosis of the coronary 
arteries, upon which coronary thrombosis is usually superimposed. [NIH] 
Midazolam: A short-acting compound, water-soluble at pH less than 4 and lipid-soluble at 
physiological pH. It is a hypnotic-sedative drug with anxiolytic and amnestic properties. It is 
used for sedation in dentistry, cardiac surgery, endoscopic procedures, as preanesthetic 
medication, and as an adjunct to local anesthesia. Because of its short duration and 
cardiorespiratory stability, it is particularly useful in poor-risk, elderly, and cardiac patients. 
[NIH] 
Molecular: Of, pertaining to, or composed of molecules : a very small mass of matter. [EU] 
Monitor: An apparatus which automatically records such physiological signs as respiration, 
pulse, and blood pressure in an anesthetized patient or one undergoing surgical or other 
procedures. [NIH] 
Monoamine: Enzyme that breaks down dopamine in the astrocytes and microglia. [NIH] 
Morphine: The principal alkaloid in opium and the prototype opiate analgesic and narcotic. 
Morphine has widespread effects in the central nervous system and on smooth muscle. [NIH] 
Mucilaginous: Pertaining to or secreting mucus. [NIH] 
Muscle relaxant: An agent that specifically aids in reducing muscle tension, as those acting 
at the polysynaptic neurons of motor nerves (e.g. meprobamate) or at the myoneural 
junction (curare and related compounds). [EU] 
Muscle Spindles: Mechanoreceptors found between skeletal muscle fibers. Muscle spindles 
are arranged in parallel with muscle fibers and respond to the passive stretch of the muscle, 
but cease to discharge if the muscle contracts isotonically, thus signaling muscle length. The 
muscle spindles are the receptors responsible for the stretch or myotactic reflex. [NIH] 
Myocardium: The muscle tissue of the heart composed of striated, involuntary muscle 
known as cardiac muscle. [NIH] 
Narcolepsy: A condition of unknown cause characterized by a periodic uncontrollable 
tendency to fall asleep. [NIH] 
Narcotic: 1. Pertaining to or producing narcosis. 2. An agent that produces insensibility or 
stupor, applied especially to the opioids, i.e. to any natural or synthetic drug that has 
morphine-like actions. [EU] 
Necrosis: A pathological process caused by the progressive degradative action of enzymes 
that is generally associated with severe cellular trauma. It is characterized by mitochondrial 
swelling, nuclear flocculation, uncontrolled cell lysis, and ultimately cell death. [NIH] 
Neonatal: Pertaining to the first four weeks after birth. [EU] 
Nerve: A cordlike structure of nervous tissue that connects parts of the nervous system with 
other tissues of the body and conveys nervous impulses to, or away from, these tissues. [NIH] 
Nervous System: The entire nerve apparatus composed of the brain, spinal cord, nerves and 
ganglia. [NIH] 
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Neurons: The basic cellular units of nervous tissue. Each neuron consists of a body, an axon, 
and dendrites. Their purpose is to receive, conduct, and transmit impulses in the nervous 
system. [NIH] 
Nicotine: Nicotine is highly toxic alkaloid. It is the prototypical agonist at nicotinic 
cholinergic receptors where it dramatically stimulates neurons and ultimately blocks 
synaptic transmission. Nicotine is also important medically because of its presence in 
tobacco smoke. [NIH] 
Norepinephrine: Precursor of epinephrine that is secreted by the adrenal medulla and is a 
widespread central and autonomic neurotransmitter. Norepinephrine is the principal 
transmitter of most postganglionic sympathetic fibers and of the diffuse projection system in 
the brain arising from the locus ceruleus. It is also found in plants and is used 
pharmacologically as a sympathomimetic. [NIH] 
Norsteroids: Steroids which have undergone contraction in ring size or reduction in side 
chains. [NIH] 
Nucleus: A body of specialized protoplasm found in nearly all cells and containing the 
chromosomes. [NIH] 
Nutritional Status: State of the body in relation to the consumption and utilization of 
nutrients. [NIH] 
Ofloxacin: An orally administered broad-spectrum quinolone antibacterial drug active 
against most gram-negative and gram-positive bacteria. [NIH] 
Opiate: A remedy containing or derived from opium; also any drug that induces sleep. [EU] 
Opium: The air-dried exudate from the unripe seed capsule of the opium poppy, Papaver 
somniferum, or its variant, P. album. It contains a number of alkaloids, but only a few - 
morphine, codeine, and papaverine - have clinical significance. Opium has been used as an 
analgesic, antitussive, antidiarrheal, and antispasmodic. [NIH] 
Orthomolecular Therapy: The use of very large doses of vitamins or other naturally 
occurring substances normally present in the body, frequently for the treatment of mental 
disorders. [NIH] 
Overdose: An accidental or deliberate dose of a medication or street drug that is in excess of 
what is normally used. [NIH] 
Oxazepam: A benzodiazepine used in the treatment of anxiety, alcohol withdrawal, and 
insomnia. [NIH] 
Pancreas: A mixed exocrine and endocrine gland situated transversely across the posterior 
abdominal wall in the epigastric and hypochondriac regions. The endocrine portion is 
comprised of the Islets of Langerhans, while the exocrine portion is a compound acinar 
gland that secretes digestive enzymes. [NIH] 
Paralysis: Loss of ability to move all or part of the body. [NIH] 
Pathogen: Any disease-producing microorganism. [EU] 
Patient Education: The teaching or training of patients concerning their own health needs. 
[NIH] 
Peptide: Any compound consisting of two or more amino acids, the building blocks of 
proteins. Peptides are combined to make proteins. [NIH] 
Pharmacologic: Pertaining to pharmacology or to the properties and reactions of drugs. [EU] 
Phenazopyridine: A local anesthetic that has been used in urinary tract disorders. Its use is 
limited by problems with toxicity (primarily blood disorders) and potential carcinogenicity. 
[NIH] 
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Phencyclidine: A hallucinogen formerly used as a veterinary anesthetic, and briefly as a 
general anesthetic for humans. Phencyclidine is similar to ketamine in structure and in 
many of its effects. Like ketamine, it can produce a dissociative state. It exerts its 
pharmacological action through inhibition of NMDA receptors (receptors, N-methyl-D-
aspartate). As a drug of abuse, it is known as PCP and Angel Dust. [NIH] 
Phenobarbital: A barbituric acid derivative that acts as a nonselective central nervous 
system depressant. It promotes binding to inhibitory GABA subtype receptors, and 
modulates chloride currents through receptor channels. It also inhibits glutamate induced 
depolarizations. [NIH] 
Phenytoin: An anticonvulsant that is used in a wide variety of seizures. It is also an anti-
arrhythmic and a muscle relaxant. The mechanism of therapeutic action is not clear, 
although several cellular actions have been described including effects on ion channels, 
active transport, and general membrane stabilization. The mechanism of its muscle relaxant 
effect appears to involve a reduction in the sensitivity of muscle spindles to stretch. 
Phenytoin has been proposed for several other therapeutic uses, but its use has been limited 
by its many adverse effects and interactions with other drugs. [NIH] 
Physical Fitness: A state of well-being in which performance is optimal, often as a result of 
physical conditioning which may be prescribed for disease therapy. [NIH] 
Plants: Multicellular, eukaryotic life forms of the kingdom Plantae. They are characterized 
by a mainly photosynthetic mode of nutrition; essentially unlimited growth at localized 
regions of cell divisions (meristems); cellulose within cells providing rigidity; the absence of 
organs of locomotion; absense of nervous and sensory systems; and an alteration of haploid 
and diploid generations. [NIH] 
Plasma: The clear, yellowish, fluid part of the blood that carries the blood cells. The proteins 
that form blood clots are in plasma. [NIH] 
Plumbism: Disease caused by the gradual accumulation of a significant body burden of 
lead. [NIH] 
Pneumonia: Inflammation of the lungs. [NIH] 
Poisoning: A condition or physical state produced by the ingestion, injection or inhalation 
of, or exposure to a deleterious agent. [NIH] 
Posterior: Situated in back of, or in the back part of, or affecting the back or dorsal surface of 
the body. In lower animals, it refers to the caudal end of the body. [EU] 
Practice Guidelines: Directions or principles presenting current or future rules of policy for 
the health care practitioner to assist him in patient care decisions regarding diagnosis, 
therapy, or related clinical circumstances. The guidelines may be developed by government 
agencies at any level, institutions, professional societies, governing boards, or by the 
convening of expert panels. The guidelines form a basis for the evaluation of all aspects of 
health care and delivery. [NIH] 
Prenatal: Existing or occurring before birth, with reference to the fetus. [EU] 
Prevalence: The total number of cases of a given disease in a specified population at a 
designated time. It is differentiated from incidence, which refers to the number of new cases 
in the population at a given time. [NIH] 
Progesterone: Pregn-4-ene-3,20-dione. The principal progestational hormone of the body, 
secreted by the corpus luteum, adrenal cortex, and placenta. Its chief function is to prepare 
the uterus for the reception and development of the fertilized ovum. It acts as an 
antiovulatory agent when administered on days 5-25 of the menstrual cycle. [NIH] 
Propofol: A widely used anesthetic. [NIH] 
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Protein S: The vitamin K-dependent cofactor of activated protein C. Together with protein 
C, it inhibits the action of factors VIIIa and Va. A deficiency in protein S can lead to 
recurrent venous and arterial thrombosis. [NIH] 
Proteins: Polymers of amino acids linked by peptide bonds. The specific sequence of amino 
acids determines the shape and function of the protein. [NIH] 
Protocol: The detailed plan for a clinical trial that states the trial's rationale, purpose, drug or 
vaccine dosages, length of study, routes of administration, who may participate, and other 
aspects of trial design. [NIH] 
Psychiatric: Pertaining to or within the purview of psychiatry. [EU] 
Psychiatry: The medical science that deals with the origin, diagnosis, prevention, and 
treatment of mental disorders. [NIH] 
Psychoactive: Those drugs which alter sensation, mood, consciousness or other 
psychological or behavioral functions. [NIH] 
Psychomotor: Pertaining to motor effects of cerebral or psychic activity. [EU] 
Psychosis: A mental disorder characterized by gross impairment in reality testing as 
evidenced by delusions, hallucinations, markedly incoherent speech, or disorganized and 
agitated behaviour without apparent awareness on the part of the patient of the 
incomprehensibility of his behaviour; the term is also used in a more general sense to refer 
to mental disorders in which mental functioning is sufficiently impaired as to interfere 
grossly with the patient's capacity to meet the ordinary demands of life. Historically, the 
term has been applied to many conditions, e.g. manic-depressive psychosis, that were first 
described in psychotic patients, although many patients with the disorder are not judged 
psychotic. [EU] 
Psychotomimetic: Psychosis miming. [NIH] 
Public Policy: A course or method of action selected, usually by a government, from among 
alternatives to guide and determine present and future decisions. [NIH] 
Pulse: The rhythmical expansion and contraction of an artery produced by waves of 
pressure caused by the ejection of blood from the left ventricle of the heart as it contracts. 
[NIH] 
Race: A population within a species which exhibits general similarities within itself, but is 
both discontinuous and distinct from other populations of that species, though not 
sufficiently so as to achieve the status of a taxon. [NIH] 
Radiation: Emission or propagation of electromagnetic energy (waves/rays), or the 
waves/rays themselves; a stream of electromagnetic particles (electrons, neutrons, protons, 
alpha particles) or a mixture of these. The most common source is the sun. [NIH] 
Radioactive: Giving off radiation. [NIH] 
Radioimmunoassay: Classic quantitative assay for detection of antigen-antibody reactions 
using a radioactively labeled substance (radioligand) either directly or indirectly to measure 
the binding of the unlabeled substance to a specific antibody or other receptor system. Non-
immunogenic substances (e.g., haptens) can be measured if coupled to larger carrier 
proteins (e.g., bovine gamma-globulin or human serum albumin) capable of inducing 
antibody formation. [NIH] 
Randomized: Describes an experiment or clinical trial in which animal or human subjects 
are assigned by chance to separate groups that compare different treatments. [NIH] 
Reality Testing: The individual's objective evaluation of the external world and the ability 
to differentiate adequately between it and the internal world; considered to be a primary ego 
function. [NIH] 
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Receptor: A molecule inside or on the surface of a cell that binds to a specific substance and 
causes a specific physiologic effect in the cell. [NIH] 
Rectum: The last 8 to 10 inches of the large intestine. [NIH] 
Refer: To send or direct for treatment, aid, information, de decision. [NIH] 
Reference point: The midpoint of a line connecting the centers of the two end faces of the 
acoustic test fixture. [NIH] 
Regimen: A treatment plan that specifies the dosage, the schedule, and the duration of 
treatment. [NIH] 
Relapse: The return of signs and symptoms of cancer after a period of improvement. [NIH] 
Reliability: Used technically, in a statistical sense, of consistency of a test with itself, i. e. the 
extent to which we can assume that it will yield the same result if repeated a second time. 
[NIH] 
Respiration: The act of breathing with the lungs, consisting of inspiration, or the taking into 
the lungs of the ambient air, and of expiration, or the expelling of the modified air which 
contains more carbon dioxide than the air taken in (Blakiston's Gould Medical Dictionary, 
4th ed.). This does not include tissue respiration (= oxygen consumption) or cell respiration 
(= cell respiration). [NIH] 
Retrospective: Looking back at events that have already taken place. [NIH] 
Rhinitis: Inflammation of the mucous membrane of the nose. [NIH] 
Risk factor: A habit, trait, condition, or genetic alteration that increases a person's chance of 
developing a disease. [NIH] 
Saponins: Sapogenin glycosides. A type of glycoside widely distributed in plants. Each 
consists of a sapogenin as the aglycon moiety, and a sugar. The sapogenin may be a steroid 
or a triterpene and the sugar may be glucose, galactose, a pentose, or a methylpentose. 
Sapogenins are poisonous towards the lower forms of life and are powerful hemolytics 
when injected into the blood stream able to dissolve red blood cells at even extreme 
dilutions. [NIH] 
Schizoid: Having qualities resembling those found in greater degree in schizophrenics; a 
person of schizoid personality. [NIH] 
Schizophrenia: A mental disorder characterized by a special type of disintegration of the 
personality. [NIH] 
Schizotypal Personality Disorder: A personality disorder in which there are oddities of 
thought (magical thinking, paranoid ideation, suspiciousness), perception (illusions, 
depersonalization), speech (digressive, vague, overelaborate), and behavior (inappropriate 
affect in social interactions, frequently social isolation) that are not severe enough to 
characterize schizophrenia. [NIH] 
Screening: Checking for disease when there are no symptoms. [NIH] 
Sedative: 1. Allaying activity and excitement. 2. An agent that allays excitement. [EU] 
Sediment: A precipitate, especially one that is formed spontaneously. [EU] 
Segmental: Describing or pertaining to a structure which is repeated in similar form in 
successive segments of an organism, or which is undergoing segmentation. [NIH] 
Segmentation: The process by which muscles in the intestines move food and wastes 
through the body. [NIH] 
Seizures: Clinical or subclinical disturbances of cortical function due to a sudden, abnormal, 
excessive, and disorganized discharge of brain cells. Clinical manifestations include 

 
 
 



Hair Analysis 76

abnormal motor, sensory and psychic phenomena. Recurrent seizures are usually referred to 
as epilepsy or "seizure disorder." [NIH] 
Selenium: An element with the atomic symbol Se, atomic number 34, and atomic weight 
78.96. It is an essential micronutrient for mammals and other animals but is toxic in large 
amounts. Selenium protects intracellular structures against oxidative damage. It is an 
essential component of glutathione peroxidase. [NIH] 
Serum: The clear liquid part of the blood that remains after blood cells and clotting proteins 
have been removed. [NIH] 
Serum Albumin: A major plasma protein that serves in maintaining the plasma colloidal 
osmotic pressure and transporting large organic anions. [NIH] 
Signs and Symptoms: Clinical manifestations that can be either objective when observed by 
a physician, or subjective when perceived by the patient. [NIH] 
Smooth muscle: Muscle that performs automatic tasks, such as constricting blood vessels. 
[NIH] 
Social Support: Support systems that provide assistance and encouragement to individuals 
with physical or emotional disabilities in order that they may better cope. Informal social 
support is usually provided by friends, relatives, or peers, while formal assistance is 
provided by churches, groups, etc. [NIH] 
Social Work: The use of community resources, individual case work, or group work to 
promote the adaptive capacities of individuals in relation to their social and economic 
environments. It includes social service agencies. [NIH] 
Solvent: 1. Dissolving; effecting a solution. 2. A liquid that dissolves or that is capable of 
dissolving; the component of a solution that is present in greater amount. [EU] 
Spastic: 1. Of the nature of or characterized by spasms. 2. Hypertonic, so that the muscles 
are stiff and the movements awkward. 3. A person exhibiting spasticity, such as occurs in 
spastic paralysis or in cerebral palsy. [EU] 
Specialist: In medicine, one who concentrates on 1 special branch of medical science. [NIH] 
Species: A taxonomic category subordinate to a genus (or subgenus) and superior to a 
subspecies or variety, composed of individuals possessing common characters 
distinguishing them from other categories of individuals of the same taxonomic level. In 
taxonomic nomenclature, species are designated by the genus name followed by a Latin or 
Latinized adjective or noun. [EU] 
Spinal cord: The main trunk or bundle of nerves running down the spine through holes in 
the spinal bone (the vertebrae) from the brain to the level of the lower back. [NIH] 
Stabilization: The creation of a stable state. [EU] 
Sterility: 1. The inability to produce offspring, i.e., the inability to conceive (female s.) or to 
induce conception (male s.). 2. The state of being aseptic, or free from microorganisms. [EU] 
Steroid: A group name for lipids that contain a hydrogenated 
cyclopentanoperhydrophenanthrene ring system. Some of the substances included in this 
group are progesterone, adrenocortical hormones, the gonadal hormones, cardiac aglycones, 
bile acids, sterols (such as cholesterol), toad poisons, saponins, and some of the carcinogenic 
hydrocarbons. [EU] 
Stimulant: 1. Producing stimulation; especially producing stimulation by causing tension on 
muscle fibre through the nervous tissue. 2. An agent or remedy that produces stimulation. 
[EU] 
Strand: DNA normally exists in the bacterial nucleus in a helix, in which two strands are 
coiled together. [NIH] 
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Striatum: A higher brain's domain thus called because of its stripes. [NIH] 
Substance P: An eleven-amino acid neurotransmitter that appears in both the central and 
peripheral nervous systems. It is involved in transmission of pain, causes rapid contractions 
of the gastrointestinal smooth muscle, and modulates inflammatory and immune responses. 
[NIH] 
Sympathomimetic: 1. Mimicking the effects of impulses conveyed by adrenergic 
postganglionic fibres of the sympathetic nervous system. 2. An agent that produces effects 
similar to those of impulses conveyed by adrenergic postganglionic fibres of the sympathetic 
nervous system. Called also adrenergic. [EU] 
Symptomatic: Having to do with symptoms, which are signs of a condition or disease. [NIH] 
Synapse: The region where the processes of two neurons come into close contiguity, and the 
nervous impulse passes from one to the other; the fibers of the two are intermeshed, but, 
according to the general view, there is no direct contiguity. [NIH] 
Synaptic: Pertaining to or affecting a synapse (= site of functional apposition between 
neurons, at which an impulse is transmitted from one neuron to another by electrical or 
chemical means); pertaining to synapsis (= pairing off in point-for-point association of 
homologous chromosomes from the male and female pronuclei during the early prophase of 
meiosis). [EU] 
Synaptic Transmission: The communication from a neuron to a target (neuron, muscle, or 
secretory cell) across a synapse. In chemical synaptic transmission, the presynaptic neuron 
releases a neurotransmitter that diffuses across the synaptic cleft and binds to specific 
synaptic receptors. These activated receptors modulate ion channels and/or second-
messenger systems to influence the postsynaptic cell. Electrical transmission is less common 
in the nervous system, and, as in other tissues, is mediated by gap junctions. [NIH] 
Systemic: Affecting the entire body. [NIH] 
Testosterone: A hormone that promotes the development and maintenance of male sex 
characteristics. [NIH] 
Tetrahydrocannabinol: A psychoactive compound extracted from the resin of Cannabis 
sativa (marihuana, hashish). The isomer delta-9-tetrahydrocannabinol (THC) is considered 
the most active form, producing characteristic mood and perceptual changes associated with 
this compound. Dronabinol is a synthetic form of delta-9-THC. [NIH] 
Tissue: A group or layer of cells that are alike in type and work together to perform a 
specific function. [NIH] 
Tolerance: 1. The ability to endure unusually large doses of a drug or toxin. 2. Acquired 
drug tolerance; a decreasing response to repeated constant doses of a drug or the need for 
increasing doses to maintain a constant response. [EU] 
Topical: On the surface of the body. [NIH] 
Toxic: Having to do with poison or something harmful to the body. Toxic substances 
usually cause unwanted side effects. [NIH] 
Toxicity: The quality of being poisonous, especially the degree of virulence of a toxic 
microbe or of a poison. [EU] 
Toxicology: The science concerned with the detection, chemical composition, and 
pharmacologic action of toxic substances or poisons and the treatment and prevention of 
toxic manifestations. [NIH] 
Trace element: Substance or element essential to plant or animal life, but present in 
extremely small amounts. [NIH] 
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Transfection: The uptake of naked or purified DNA into cells, usually eukaryotic. It is 
analogous to bacterial transformation. [NIH] 
Triazolam: A short-acting benzodiazepine used in the treatment of insomnia. Some 
countries temporarily withdrew triazolam from the market because of concerns about 
adverse reactions, mostly psychological, associated with higher dose ranges. Its use at lower 
doses with appropriate care and labeling has been reaffirmed by the FDA and most other 
countries. [NIH] 
Trifluoroacetic Acid: A very strong halogenated derivative of acetic acid. It is used in acid 
catalyzed reactions, especially those where an ester is cleaved in peptide synthesis. [NIH] 
Urethra: The tube through which urine leaves the body. It empties urine from the bladder. 
[NIH] 
Urinalysis: Examination of urine by chemical, physical, or microscopic means. Routine 
urinalysis usually includes performing chemical screening tests, determining specific 
gravity, observing any unusual color or odor, screening for bacteriuria, and examining the 
sediment microscopically. [NIH] 
Urinary: Having to do with urine or the organs of the body that produce and get rid of 
urine. [NIH] 
Urinary tract: The organs of the body that produce and discharge urine. These include the 
kidneys, ureters, bladder, and urethra. [NIH] 
Urine: Fluid containing water and waste products. Urine is made by the kidneys, stored in 
the bladder, and leaves the body through the urethra. [NIH] 
VE: The total volume of gas either inspired or expired in one minute. [NIH] 
Ventricular: Pertaining to a ventricle. [EU] 
Venules: The minute vessels that collect blood from the capillary plexuses and join together 
to form veins. [NIH] 
Veterinary Medicine: The medical science concerned with the prevention, diagnosis, and 
treatment of diseases in animals. [NIH] 
Vivo: Outside of or removed from the body of a living organism. [NIH] 
Volition: Voluntary activity without external compulsion. [NIH] 
Withdrawal: 1. A pathological retreat from interpersonal contact and social involvement, as 
may occur in schizophrenia, depression, or schizoid avoidant and schizotypal personality 
disorders. 2. (DSM III-R) A substance-specific organic brain syndrome that follows the 
cessation of use or reduction in intake of a psychoactive substance that had been regularly 
used to induce a state of intoxication. [EU] 
 
 



 79

INDEX 
 
A 
Abdominal, 61, 72 
Acoustic, 61, 75 
Acyl, 61, 68 
Adrenergic, 12, 61, 66, 67, 77 
Adverse Effect, 61, 73 
Agonist, 61, 63, 66, 67, 72 
Algorithms, 61, 63 
Alkaloid, 61, 63, 64, 71, 72 
Alternative medicine, 61 
Amnestic, 61, 71 
Amniotic Fluid, 61, 70 
Amphetamine, 12, 18, 19, 61, 66 
Anabolic, 10, 22, 61, 71 
Anabolic Steroids, 10, 22, 61 
Anaesthesia, 61, 69 
Anaesthetic, 11, 61 
Analgesic, 62, 63, 71, 72 
Androgenic, 14, 62 
Anesthesia, 62, 70, 71 
Annual Reports, 50, 62 
Antibacterial, 62, 72 
Antibody, 62, 65, 69, 74 
Anticonvulsant, 62, 63, 73 
Antiepileptic, 27, 62 
Antigen, 62, 65, 74 
Anxiety, 62, 72 
Anxiolytic, 62, 71 
Arrhythmia, 62, 68 
Arteries, 62, 63, 66, 71 
Arterioles, 62, 63 
Aspartate, 62, 70, 73 
Assay, 62, 74 
Astringents, 62, 70 
Asymptomatic, 62, 68 
Atrial, 62, 68 
Attenuated, 62, 66 
B 
Bacteria, 61, 62, 68, 69, 72 
Bactericidal, 62, 68 
Bacteriuria, 62, 78 
Bile, 63, 70, 76 
Bile Pigments, 63, 70 
Biotechnology, 7, 45, 63 
Bladder, 63, 65, 69, 78 
Blood pressure, 63, 71 
Body Burden, 63, 73 
Broad-spectrum, 63, 72 

Bronchodilator, 63, 64 
Buprenorphine, 6, 16, 63 
C 
Cannabidiol, 63 
Cannabinoids, 16, 63 
Cannabinol, 63 
Cannabis, 13, 14, 63, 77 
Capillary, 9, 16, 63, 78 
Carbamazepine, 26, 63 
Carboxy, 9, 63 
Carcinogenic, 63, 76 
Carcinogenicity, 63, 72 
Carcinogens, 63, 64 
Cardiac, 64, 67, 71, 76 
Cardiorespiratory, 64, 71 
Cardiovascular, 61, 64 
Carrier Proteins, 64, 74 
Case report, 28, 64 
Cell, 61, 62, 63, 64, 65, 67, 68, 69, 70, 71, 73, 

75, 77 
Central Nervous System, 7, 61, 64, 66, 67, 

71, 73 
Cerebral, 64, 67, 74, 76 
Cerebral Palsy, 64, 76 
Chemical Warfare, 64, 66 
Chemical Warfare Agents, 64, 66 
Chloroform, 14, 64 
Cholesterol, 63, 64, 76 
Cholinergic, 64, 72 
Chromium, 16, 64 
Chronic, 8, 9, 11, 16, 27, 63, 64 
Clenbuterol, 22, 64 
Clinical trial, 3, 5, 45, 64, 74 
Cloning, 63, 64 
Coca, 64 
Cocaine, 10, 11, 12, 13, 14, 16, 17, 21, 22, 

27, 29, 64 
Colloidal, 65, 67, 76 
Complement, 65 
Complementary and alternative 

medicine, 35, 37, 65 
Complementary medicine, 35, 65 
Compliance, 5, 15, 24, 65 
Computational Biology, 45, 65 
Conception, 65, 68, 70, 76 
Contamination, 6, 22, 65 
Contraceptive, 22, 65 
Contraindications, ii, 65 



Hair Analysis 80

Coronary, 65, 66, 71 
Coronary Thrombosis, 66, 71 
Cotinine, 20, 66 
D 
Decontamination, 6, 66 
Delusions, 66, 74 
Deprenyl, 19, 66 
Dextroamphetamine, 61, 66, 71 
Diagnostic procedure, 66 
Diffusion, 66 
Digestion, 63, 66, 70 
Dilution, 17, 18, 66 
Direct, iii, 66, 75, 77 
Discrimination, 12, 19, 66 
Disinfectant, 66, 68 
Dissociation, 66, 70 
Dopamine, 61, 64, 66, 71 
Doping, 10, 12, 13, 26, 29, 67 
Doping in Sports, 29, 67 
Drug Monitoring, 8, 15, 27, 30, 67 
E 
Efficacy, 5, 67 
Electrons, 67, 70, 74 
Electrophoresis, 9, 16, 67 
Endocrine Glands, 67, 69 
Endogenous, 11, 66, 67 
Endoscopic, 67, 71 
Environmental Health, 16, 24, 28, 44, 46, 

67 
Environmental Medicine, 35, 67 
Environmental tobacco smoke, 6, 67 
Enzymatic, 65, 67, 68 
Ephedrine, 13, 19, 22, 67 
Epidemiological, 17, 67 
Epigastric, 67, 72 
Epinephrine, 61, 66, 67, 72 
Esterification, 7, 67 
Ethanol, 7, 68 
Exocrine, 68, 72 
Exogenous, 67, 68 
Extraction, 19, 20, 21, 28, 68 
F 
Family Planning, 45, 68 
Fetus, 68, 70, 73 
Flatus, 68 
Flecainide, 22, 68 
Flunitrazepam, 11, 68 
G 
Gas, 12, 17, 18, 19, 21, 66, 68, 78 
Gastrointestinal, 67, 68, 77 
Gastrointestinal tract, 68 
Gene, 63, 68 

Gestational, 10, 11, 12, 27, 68 
Gland, 68, 72 
Glucose, 64, 68, 75 
Glutamate, 68, 73 
Glutathione Peroxidase, 68, 76 
Gonadal, 68, 76 
Governing Board, 68, 73 
Gram-negative, 68, 72 
Gram-positive, 68, 72 
H 
Hair Color, 7, 28, 69 
Hallucinogen, 69, 73 
Haloperidol, 30, 69 
Haptens, 69, 74 
Health Education, 5, 69 
Heart failure, 67, 69 
Hormones, 50, 68, 69, 76 
Hypnotic, 69, 71 
I 
Immunogenic, 69, 74 
Impairment, 69, 70, 74 
In vitro, 69 
In vivo, 6, 69 
Incontinence, 67, 69 
Incubation, 21, 69 
Induction, 69, 70 
Infarction, 66, 69, 71 
Infertility, 50, 69 
Ingestion, 69, 71, 73 
Inhalation, 69, 73 
Insomnia, 69, 72, 78 
Intestinal, 69, 70 
Intestines, 61, 68, 69, 70, 75 
Intoxication, 30, 70, 78 
Intracellular, 70, 76 
Involuntary, 29, 67, 70, 71 
Ionization, 12, 21, 70 
Ionizing, 70 
Ions, 66, 70 
K 
Kb, 44, 70 
Ketamine, 14, 70, 73 
L 
Lipid, 70, 71 
Liver, 4, 7, 61, 63, 70 
M 
Malnutrition, 15, 70 
Manic, 70, 74 
Maternal Exposure, 6, 70 
Meconium, 10, 13, 70 
MEDLINE, 45, 70 
Membrane, 65, 68, 70, 73, 75 



 81

Plasma, 5, 73, 76 Meninges, 64, 70 
Plumbism, 9, 73 Mental, iv, 3, 21, 24, 44, 46, 66, 70, 72, 74, 

75 Pneumonia, 65, 73 
Poisoning, 9, 17, 24, 26, 35, 70, 73 Mental Disorders, 70, 72, 74 
Posterior, 72, 73 Mercury, 9, 12, 30, 70 
Practice Guidelines, 46, 73 Metabolite, 16, 19, 21, 70 
Prenatal, 4, 73 Methamphetamine, 11, 17, 18, 19, 71 
Prevalence, 26, 50, 73 Methanol, 19, 71 
Progesterone, 73, 76 Methenolone, 12, 71 
Propofol, 11, 73 MI, 5, 59, 71 
Protein S, 63, 74 Midazolam, 11, 71 
Proteins, 62, 64, 65, 72, 73, 74, 76 Molecular, 45, 47, 63, 65, 71 
Protocol, 5, 74 Monitor, 5, 71 
Psychiatric, 17, 70, 74 Monoamine, 61, 66, 71 
Psychiatry, 11, 17, 21, 24, 74 Morphine, 6, 18, 19, 63, 71, 72 
Psychoactive, 10, 74, 77, 78 Mucilaginous, 70, 71 
Psychomotor, 63, 74 Muscle relaxant, 71, 73 
Psychosis, 16, 68, 74 Muscle Spindles, 71, 73 
Psychotomimetic, 61, 66, 74 Myocardium, 71 

N Public Policy, 45, 74 
Narcolepsy, 66, 67, 71 Pulse, 71, 74 
Narcotic, 71 R 

Race, 4, 18, 67, 74 Necrosis, 69, 71 
Radiation, 70, 74 Neonatal, 6, 10, 26, 27, 71 
Radioactive, 63, 66, 70, 74 Nerve, 61, 62, 71 
Radioimmunoassay, 16, 74 Nervous System, 61, 64, 71, 72, 77 
Randomized, 5, 67, 74 Neurons, 64, 71, 72, 77 
Reality Testing, 74 Nicotine, 6, 12, 20, 30, 72 
Receptor, 62, 66, 73, 74, 75 Norepinephrine, 61, 66, 67, 72 
Rectum, 68, 69, 75 Norsteroids, 12, 72 
Refer, 1, 65, 74, 75 Nucleus, 72, 76 
Reference point, 5, 75 Nutritional Status, 29, 32, 72 

O Regimen, 67, 75 
Ofloxacin, 6, 8, 30, 72 Relapse, 5, 7, 75 
Opiate, 12, 22, 24, 71, 72 Reliability, 6, 75 
Opium, 71, 72 Respiration, 71, 75 
Orthomolecular Therapy, 37, 72 Retrospective, 19, 75 
Overdose, 10, 29, 72 Rhinitis, 67, 75 
Oxazepam, 21, 72 Risk factor, 4, 75 
P S 
Pancreas, 7, 61, 72 Saponins, 75, 76 
Paralysis, 72, 76 Schizoid, 75, 78 
Pathogen, 69, 72 Schizophrenia, 75, 78 
Patient Education, 50, 54, 56, 59, 72 Schizotypal Personality Disorder, 75, 78 
Peptide, 72, 74, 78 Screening, 13, 64, 75, 78 
Pharmacologic, 62, 68, 72, 77 Sedative, 71, 75 
Phenazopyridine, 6, 72 Sediment, 75, 78 
Phencyclidine, 17, 73 Segmental, 5, 14, 27, 75 
Phenobarbital, 21, 73 Segmentation, 75 
Phenytoin, 21, 63, 73 Seizures, 63, 73, 75 
Physical Fitness, 26, 73 Selenium, 14, 76 
Plants, 61, 64, 68, 72, 73, 75 Serum, 7, 65, 74, 76 

 
 
 



Hair Analysis 82

Serum Albumin, 74, 76 
Signs and Symptoms, 75, 76 
Smooth muscle, 63, 71, 76, 77 
Social Support, 4, 76 
Social Work, 5, 76 
Solvent, 64, 68, 71, 76 
Spastic, 22, 76 
Specialist, 51, 76 
Species, 67, 74, 76 
Spinal cord, 64, 70, 71, 76 
Stabilization, 73, 76 
Sterility, 69, 76 
Steroid, 14, 71, 75, 76 
Stimulant, 61, 66, 71, 76 
Strand, 12, 76 
Striatum, 66, 77 
Substance P, 63, 70, 77 
Sympathomimetic, 61, 66, 67, 71, 72, 77 
Symptomatic, 68, 77 
Synapse, 61, 77 
Synaptic, 72, 77 
Synaptic Transmission, 72, 77 
Systemic, 22, 63, 67, 77 
T 
Testosterone, 61, 77 
Tetrahydrocannabinol, 9, 63, 77 

Tissue, 62, 63, 70, 71, 72, 75, 76, 77 
Tolerance, 63, 77 
Topical, 62, 68, 77 
Toxic, iv, 70, 71, 72, 76, 77 
Toxicity, 70, 72, 77 
Toxicology, 5, 8, 9, 11, 13, 18, 19, 20, 25, 28, 

29, 30, 46, 77 
Trace element, 64, 77 
Transfection, 63, 78 
Triazolam, 12, 78 
Trifluoroacetic Acid, 19, 78 
U 
Urethra, 78 
Urinalysis, 8, 10, 26, 30, 50, 78 
Urinary, 62, 67, 69, 72, 78 
Urinary tract, 62, 72, 78 
Urine, 5, 9, 13, 29, 62, 63, 69, 78 
V 
VE, 9, 78 
Ventricular, 68, 78 
Venules, 63, 78 
Veterinary Medicine, 45, 78 
Vivo, 78 
Volition, 70, 78 
W 
Withdrawal, 27, 72, 78 

 



 83

 
 
 



Hair Analysis 84 Hair Analysis 84

 


	Forward
	Chapter 1. Studies on Hair Analysis
	Overview
	Federally Funded Research on Hair Analysis
	The National Library of Medicine: PubMed

	Chapter 2. Nutrition and Hair Analysis
	Overview
	Finding Nutrition Studies on Hair Analysis
	Federal Resources on Nutrition
	Additional Web Resources

	Chapter 3. Alternative Medicine and Hair Analysis
	Overview
	National Center for Complementary and Alternative Medicine
	Additional Web Resources
	General References

	Chapter 4. Books on Hair Analysis
	Overview
	Book Summaries: Online Booksellers

	Appendix A. Physician Resources
	Overview
	NIH Guidelines
	NIH Databases
	Other Commercial Databases

	Appendix B. Patient Resources
	Overview
	Patient Guideline Sources
	Finding Associations

	Appendix C. Finding Medical Libraries
	Overview
	Preparation
	Finding a Local Medical Library
	Medical Libraries in the U.S. and Canada

	ONLINE GLOSSARIES
	
	Online Dictionary Directories


	HAIR ANALYSIS DICTIONARY
	INDEX

