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Hair Analysis – It’s Lack of Utility in Clinical Decision Making with Pediatric Patients 
 
Case: DR is a 3 year old who you have been following since birth. She was the product of an 
uncomplicated, term pregnancy and was delivered vaginally with Apgar scores of 7 and 9. Her 
birth weight was 7 lbs 3 oz. Since birth, her height, weight and head circumference have 
consistently been between the 25th and 50th percentiles and she has had no major illnesses. Since 
her 18 month visit, you have been concerned that her language and fine motor milestones have 
been delayed. At 24 months, you referred her to a developmental specialist who confirmed that 
her language skills were at the 15-18 month level and her fine motor skills were at the 20-22 
month level. The detailed history by the developmentalist and a subsequent evaluation by a 
geneticist revealed no obvious etiology for the developmental delay. When the mother and child 
come in for the 3-year visit, the mom brings in the results of a hair analysis that was ordered by 
another physician. The analysis shows elevated levels of mercury, aluminum, lead and 
chromium. The other physician has recommended chelation and indicated that it will improve the 
child’s development. The mother is asking your opinion and would really prefer that you do the 
chelation.  
 
Comments:  
 
It has been well documented that many patients simultaneously use complementary/alternative 
medicine practices/practitioners and allopathic medicine practices/practitioners.1,2,3,4 There are a 
number of practitioners, including some physicians, who claim that hair analysis can diagnose a 
large number of health problems – both metal toxicities and dietary insufficiencies.5 Hair 
analysis, subsequent recommendations for management of abnormalities detected and oral 
chelating agents are available on the Internet as well as in office settings.6  
 
When a diagnosis of metal toxicity is made on the basis of hair analysis, chelation is often 
recommended. Chelators bind metallic ions and remove them from the body, usually by renal 
excretion. Pediatricians, pediatric nurse practitioners, family physicians and family nurse 
practitioners may be confronted with parents asking about hair analysis or who are concerned 
that their children have some metal toxicity on the basis of the results of hair analysis that has 
already been done.  
 
Hair grows from the hair follicle. As the hair is being formed in the generative zone of the hair 
follicle, it is in contact with and receives nourishment from the blood. As the hair moves upward 
in the hair follicle, it no longer receives nourishment from the blood and consists of dead cells. 
Once the hair reaches the surface of the skin, it then comes into contact with all things that come 
into contact with the skin. Because of the original contact with the blood, it is thought by some 
that the chemical makeup of the hair reflects what was in the blood and the timing of the 
presence of a toxicant or other substance in the blood. While this may be true to a very limited 
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extent, there are a number of factors that make the hair an unreliable clinical indicator for some 
chemicals that have been in the body. 
 
Hair comes into contact with a number of chemicals that are in the air and in water that is used to 
wash the hair. Hair is also in contact with chemicals in shampoos (an issue primarily for 
selenium7,8), and any dyes, gels, sprays or other cosmetics that may be placed on the hair.8 
Because there is no standardized method for cleaning these external contaminants off of the hair 
prior to analysis, the potential for inaccurate results from external contamination is great. There 
is no way to tell in the laboratory if a chemical is contained within the hair, and therefore came 
from with in the body, or if it is on the surface of the hair and did not come from within the body.  

Hair analysis has utility in measurement of methylmercury9, measurement of cotinine10, in 
certain types of legal cases11,12, and perhaps for identification of substances of abuse13,14. It 
should be noted that methyl mercury and some of the substances of abuse have no external 
sources which serve as potential means of contaminating hair. Hair analysis also has some utility 
in research studies where there is very rigid standardization and quality control.9  

Articles published in the peer reviewed literature make it quite clear that hair analysis is 
unreliable as a diagnostic tool. In an important study, the researchers took hair from the head of a 
single individual and sent portions of the sample to six laboratories. The results varied widely 
from laboratory to laboratory.15 These researchers pointed out that the normal ranges and 
interpretations of results also varied widely from laboratory to laboratory. Other papers make 
similar points.16*,17,18,19,20,21 
 
The US Agency for Toxic Substances and Disease Registry (ATSDR) released a report on hair 
analysis at the end of 2001.22* The conclusion of the report was that “[f]or most substances, 
insufficient data currently exist that would allow the prediction of a health effect from the 
concentration of the substance in hair. The presence of a substance in hair may indicate exposure 
(both internal and external), but does not necessarily indicate the source of exposure.” The report 
also pointed out a number of gaps.  
 

• “The lack of standard procedures for sample collection. 
 
• The lack of standardization of methods and quality assurance/quality control (QA/QC) 

among laboratories.  
 

• The possible over-interpretation of results far beyond the current body of scientific data 
and in light of limitations of techniques and procedures. 

 
• External contamination from a variety of sources, which lowers sensitivity (e.g., 

environmental, hair treatments, personal hygiene, and others).  
 

• The lack of a body of evidence to demonstrate the effect of washing hair on analytical 
results. 

                                                 
* Reference 16 is the paper published on the basis of the report cited in reference 22. 
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• The lack of reference ranges in which to frame the interpretation of results. Reliable 

reference ranges are needed—specifically, background or expected ranges in different 
geographical areas or regions. Reference ranges should be applicable to population of 
interest. ... 

 
• The lack of data related to uptake/incorporation of environmental contaminants into hair. 

For both metals and organic compounds, neither kinetic models nor metabolite data are 
known or fully understood. Identifying metabolites of substances of interest would be 
helpful, because they could serve as markers of internal exposure. 

 
• The lack of correlation between levels in hair and blood and other target tissues. 

 
• The lack of an epidemiologic database linking substance-specific hair levels and health 

end points.” 
 
Conclusions 

1. Hair analysis is not useful for the diagnosis of clinical problems in pediatric patients. 
2. There is a lack of standardization in the methodology of collection and analysis of hair 

samples. 
3. There is a lack of clinical correlation between the measurement of levels of toxicants in 

hair and clinical syndromes. 
4. There are no data on “normal” reference ranges for chemicals in the hair of children. 
5. Parents should be discouraged from having hair analysis done and clinical decision 

regarding the management of possible toxic exposures should not be made on the basis of 
hair analysis. 
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