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Application Form

Question Group
Buncombe County requests proposals for projects to help the community recover from and respond to COVID-19 
and its negative economic impacts. 

Buncombe County has been awarded $50,733,290 in Coronavirus State and Local Fiscal Recovery Funds (Recovery 
Funding), as part of the American Rescue Plan Act. To date, Buncombe County has awarded projects totaling 
$23,093,499, leaving a balance of $27,639,791 available to award. 
Visit http://www.buncombecounty.org/recoveryfundinghttp://www.buncombecounty.org/recoveryfundingwww.b
uncombecounty.org/recoveryfundinghttp://www.buncombecounty.org/recoveryfundinghttp://www.buncombeco
unty.org/recoveryfundinghttp://www.buncombecounty.org/recoveryfundinghttp://www.buncombecounty.org/re
coveryfunding for details.  

This infusion of federal resources is intended to help turn the tide on the pandemic, address its economic fallout, 
and lay the foundation for a strong and equitable recovery. 

Buncombe County is committed to investing these funds in projects that: 

• Align to county strategic plan and community priorities 

• Support equitable outcomes for most impacted populations 

• Leverage and align with other governmental funding sources 

• Make best use of this one-time infusion of resources  

• Have a lasting impact  

 
Proposals shall be submitted in accordance with the terms and conditions of this RFP and any addenda issued 
hereto. 

Click here for the full terms and conditions of the RFP

Organization Type* 
Nonprofit

Nonprofit documentation 
If nonprofit, attach IRS Determination Letter or other proof of nonprofit status. 

CleanUpProject.501c3.Letter.pdf

Name of Project.* 
Clean Water Project

http://www.buncombecounty.org/recoveryfunding
http://www.buncombecounty.org/recoveryfunding
http://www.buncombecounty.org/recoveryfunding
http://www.buncombecounty.org/recoveryfunding
https://www.buncombecounty.org/common/purchasing/Buncombe%20Recovery%20Funding%20RFP%202022.pdf
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New/Updated Proposal* 
Is this a new project proposal or an updated version of a proposal submitted during the earlier (July 2021) 
Recovery Funding RFP?

New project proposal

Amount of Funds Requested* 
$1,100,021.22

Category* 
Please select one:

• Affordable Housing

• Aging/Older Adults

• Business Support/Economic Development

• Environmental/Climate

• Homelessness

• K-12 Education

• Infrastructure and/or Broadband

• Mental Health/Substance Use

• NC Pre-K Expansion

• Workforce

Environmental/Climate

Brief Project Description* 
Provide a short summary of your proposed project.

'Clean Water Project' is a project by CleanUp Project, a 501c3 environmental nonprofit based in Asheville, 
North Carolina. CWP will address current gaps in water infrastructure and law. Tapping into funds from the 
American Rescue Plan Act, CleanUp will work to provide every person in Buncombe County access to the best, 
cleanest, safest and smartest water available.

Project Plan* 
Explain how the project will be structured and implemented, including timeframe.

Year 1: Survey the County to see what water people are using and how. Do they filter, or drink straight 
from the tap? Ask how businesses are using water, including those in the food service industry such as 
brewers [that export too]. Work closely with Buncombe County Water Resources Department, EPA, and other 
Stakeholders and Strategic Partners to see how current procedures and guidelines can be better understood, 
made and improved. Invest in CleanUp Team Members/Staff and Equipment. Build a Blockchain that supports 
CleanUp's vision of a Clean World, including NFTs. [see https://www.citycoins.co as an example for 
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Buncombe County Coins and Asheville City Coins]. Work closely with Clean Water Lab and other Strategic 
Partners to test and analyze water samples from across the County. Create a new 'Clean Water' label, that is 
nationally and internationally recognized for water purity and standard.

Statement of Need* 
Describe the need that this project will address. Include data to demonstrate the need, and cite the source of the 
data.

People are in desperate need of clean water. There are many organizations that help people in other 
countries, some impoverished, find water and drill wells. That need is present here too in the United States. 
Take for example Flint Michigan. [see https://www.turningonthetap.org/#/introduction] Improper water 
oversight and noninterest can lead to unwelcomed outcome for people and for the wider community.

In another study, researchers from Columbia University studied EPA data and found the radio-
active/nuclear contaminant Uranium in drinking water across the US. [see 
https://www.newsmax.com/us/drinking-water-uranium-united-states-epa/2022/04/07/id/1064836/]

Proper proactive stewardship is necessary from all Stakeholders; in government, in private and public 
sectors to secure clean water today.

'Clean Water Project' will be our local answer to our Nation's [and Life's] water crisis.

Link to COVID-19* 
Identify a health or economic harm resulting from or exacerbated by the public health emergency, describe the 
nature and extent of that harm, and explain how the use of this funding would address such harm. 

According to a Pubmed study titled 'SARS-CoV-2 coronavirus in water and wastewater: A critical review 
about presence and concern', the authors state that there is more research needed to see whether COVID-19 
is present in the outflows of water from water treatment facilities. Funding from this grant will enable 
CleanUp to publish peer-reviewed research on water quality, purification techniques, and best practices.

Population Served* 
Define the population to be served by this project, including volume and demographic characteristics of those 
served.

According to the 2021 US Census there is an estimate of 271,534 people living in Buncombe County. 9% 
are living with a disability under the age of 65. 14.6% are people without health insurance under the age of 
65. 58.6% are people who do not have a Bachelor's degree or higher, 25 years+ of age. 13.9% of people are 
living in poverty. Per capita income in the past 12 months [in 2020] is $33,835.

The 'Clean Water Project' flows across all demographics and earnings range. Access to clean, smart water 
will help those on the most neediest part of spectrum, all the way to the most successful and learned person. 
Water is something we all have in common, and when we get it right, we all win!

Results* 
Describe the proposed impact of the project. List at least 3 performance measures that will be tracked and 
reported. If possible, include baselines and goals for each performance measure. 

Health recovery for people in Buncombe County. Better state of health and better thinking. [i.e. survey, 
through BCHHS]

Higher GDP for Buncombe County, and the surrounding areas, including the whole state of North Carolina.
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Increased wisdom and knowledge about water and the capabilities of water via educational outreach and 
personal experience.

Evaluation* 
Describe the data collection, analysis, and quality assurance measures you will use to assure ongoing, effective 
tracking of contract requirements and outcomes.

Close and regular contact with the Board of Commissioners to ensure 'Clean Water Project' is moving 
along on schedule and producing great outcome.

Equity Impact* 
How will this effort help build toward a just, equitable, and sustainable COVID-19 recovery? How are the root 
causes and/or disproportionate impacts of inequities addressed?

By addressing water quality issues at the source, at water treatment facilities, and throughout the County, 
CleanUp and other Stakeholders will remove any obstacles to access clean, safe and smart water. By 
improving water at the source, there will be less need to filter at the end of delivery such as the water sink tap 
or shower. Those who have limited economic resources can spend their currency on other priorities. If the 
inverse is true, where if Fluoride is removed and IQ goes up, those who drink from Buncombe County water 
sources may have improved cognitive function, thus improving their productivity and earnings potential. 
Inequity can then be corrected and turned into shared [health] equity. Outcomes across the County will be 
cleaner, brighter and healthier for people and wildlife; in the towns and in the homes, in the mountains and in 
the streams.

Project Partners* 
Identify any subcontractors you intend to use for the proposed scope of work. For each subcontractor listed, 
indicate: 
1.) What products and/or services are to be supplied by that subcontractor and; 
2.) What percentage of the overall scope of work that subcontractor will perform. 

Also, list non-funded key partners critical to project.

Clean Water Lab located in Columbus, NC will be an important partner in this 'Clean Water Project'. 
"Clean Water Lab is a water and food safety testing laboratory...services range from bacterial testing in water 
to pathogen testing in food...certified by the NC Dept. of Health and Human Services for the Microbiological 
Analysis of Drinking Water." Overall scope of work is projected to be 15%-25%.

Labeling partners may include the USDA [Organics], NonGMOProject, Clean Label Project, 365 Whole 
Foods Market, ASAP, Fair Trade, Demeter [Biodynamic], Glyphosate Residue Free. Patent and Trademarks 
will be filed with the US Patent Office, with the help of IP attorneys. 

Blockchain partners may include MIT, Northeastern, other native blockchains and blockchain technology 
companies. Communication with the SEC, FinCEN and other oversight organizations is expected.

Capacity* 
Describe the background, experience, and capabilities of your organization or department as it relates to capacity 
for delivering the proposed project and managing federal funds.
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Founded in 2019, CleanUp Project is very capable to deliver on the 'Clean Water Project' objectives. The 
Board Chair is Chris Silva, who has worked in the Asheville area for close to 10 years. Chris has a background 
in Business and Ethics, as well as being an Eagle Scout. Chris has already connected with the City of Asheville 
Water Resources Department, and is eager to work with Buncombe County, the Board of Commissioners, and 
other County Leadership. CleanUp plans to add more talented and qualified Team Members/Staff once funds 
are awarded. Technology and equipment will also be added. CleanUp has a radically open mind, and will grow 
and learn where needed and guided.

Budget* 
Provide a detailed project budget including all proposed project revenues and expenditures, including explanations 
and methodology. For all revenue sources, list the funder and denote whether funds are confirmed or pending. For 
project expenses, denote all capital vs. operating costs, and reflect which specific expenses are proposed to be 
funded with one-time Buncombe County Recovery Funds.

Download a copy of the budget form HERE. Complete the form, and upload it using the button below.

CleanUpProject-CleanWaterProject-Recovery-Funds-Budget.xlsx

Special Considerations* 
Provide any other information that might assist the County in its selection.

AnnaChoi.HarvardSchoolofPublicHealthFluorideStudy.2012.KangenWater.Dr.OttoRootCause.pdf
Water is incredible and is a key to our guided evolution, as water stores information as well as substance. 

Attached is a study from Anna Choi, Harvard School of Public Health, detailing how a common [EPA 
regulated] chemical in drinking water, Fluoride, lowers IQ. This information is timely as the study was done 
and published in 2012 and the year is currently 2022. This is an urgent need: to act on the abundant research 
that shows we can do better with our water treatment, supply and delivery. 

Noble Prize winner Dr. Otto Warburg stated that healthy tissues are alkaline. [see attached] With access 
to higher alkaline water one may think that healthier outcomes may be expected.

One of the main reasons CleanUp Project was created is because of issues like these that require our 
attention and action. By awarding CleanUp Project, and 'Clean Water Project' grant funding, the Board of 
Commissioners is making an investment into the bright future we all share, in our County and beyond. 
Together, through this special strategic partnership, we can ensure a clean and prosperous future for all 
generations to come.

https://buncombecounty.org/common/community-investment/grants/early-childhood-education/Recovery-Funds-budget-template.xlsx
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File Attachment Summary
Applicant File Uploads
•   CleanUpProject.501c3.Letter.pdf
•   CleanUpProject-CleanWaterProject-Recovery-Funds-Budget.xlsx
•   
AnnaChoi.HarvardSchoolofPublicHealthFluorideStudy.2012.KangenWater.Dr.OttoRootCau
se.pdf
 







Coronavirus State and Local Fiscal Recovery Funds
Proposed Project Budget

Organization Name: CleanUp Project
Project Name: Clean Water Project
Amount Requested: $1,100,021.22

Proposed Project Revenue Funder Amount Confirmed or Pending? Notes
Proposed Buncombe COVID Recovery Funds $1,100,021.22 Pending Crucial funds to ensure clean water for all, in BC and beyond
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here
List other sources here

Total $ 1,100,021.22

Proposed Project Expenses
Proposed

Recovery Funds Other Funds Total
Capital or Operating

Expense? Notes
CleanUp Team Members $ 300,000.00 $ 300,000.00 Operating Paid Team Members/Staff.
Technology/Equipment/Label $ 220,004.24 $ 220,004.24 Capital Vehicle, Computers, Laptops, Network Costs, Label
Blockchain $ 250,000.00 $ 250,000.00 Capital Native Blockchain and NFT Development
Clean Water Lab/Partner Funding $ 275,005.30 $ 275,005.30 Operating Water Testing and Analysis
Travel/Accommodations/Educational Outreach $ 55,011.68 $ 55,011.68 Operating Travel and Accommodation Costs in Educational Outreach
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -
List expenses here $ -

Total $ 1,100,021.22
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Review

A recent report from the National Research 
Council (NRC 2006) concluded that adverse 
effects of high fluoride concentrations in 
drinking water may be of concern and that 
additional research is warranted. Fluoride may 
cause neurotoxicity in laboratory animals, 
including effects on learning and memory 
(Chioca et al. 2008; Mullenix et al. 1995). A 
recent experimental study where the rat hip-
pocampal neurons were incubated with vari-
ous concentrations (20 mg/L, 40 mg/L, and 
80 mg/L) of sodium fluoride in vitro showed 
that fluoride neurotoxicity may target hip-
pocampal neurons (Zhang M et al. 2008). 
Although acute fluoride poisoning may be 
neurotoxic to adults, most of the epidemio-
logical information available on associations 
with children’s neurodevelopment is from 
China, where fluoride generally occurs in 
drinking water as a natural contaminant, and 
the concentration depends on local geologi-
cal conditions. In many rural communities 
in China, populations with high exposure to 
fluoride in local drinking-water sources may 
reside in close proximity to populations with-
out high exposure (NRC 2006).

Opportunities for epidemiological stud-
ies depend on the existence of comparable 
population groups exposed to different levels 

of fluoride from drinking water. Such cir-
cumstances are difficult to find in many 
industrialized countries, because fluoride con-
centrations in community water are usually 
no higher than 1 mg/L, even when fluoride 
is added to water supplies as a public health 
measure to reduce tooth decay. Multiple epi-
demiological studies of developmental fluo-
ride neurotoxicity were conducted in China 
because of the high fluoride concentrations 
that are substantially above 1 mg/L in well 
water in many rural communities, although 
microbiologically safe water has been acces-
sible to many rural households as a result of 
the recent 5-year plan (2001–2005) by the 
Chinese government. It is projected that all 
rural residents will have access to safe public 
drinking water by 2020 (World Bank 2006). 
However, results of the published studies have 
not been widely disseminated. Four studies 
published in English (Li XS et al. 1995; Lu 
et al. 2000; Xiang et al. 2003; Zhao et al. 
1996) were cited in a recent report from the 
NRC (2006), whereas the World Health 
Organization (2002) has considered only two 
(Li XS et al. 1995; Zhao et al. 1996) in its 
most recent monograph on fluoride. 

Fluoride readily crosses the placenta 
(Agency for Toxic Substances and Disease 

Registry 2003). Fluoride exposure to the devel-
oping brain, which is much more susceptible 
to injury caused by toxicants than is the mature 
brain, may possibly lead to permanent damage 
(Grandjean and Landrigan 2006). In response 
to the recommendation of the NRC (2006), 
the U.S. Department of Health and Human 
Services (DHHS) and the U.S. EPA recently 
announced that DHHS is proposing to change 
the recommended level of fluoride in drinking 
water to 0.7 mg/L from the currently recom-
mended range of 0.7–1.2 mg/L, and the U.S. 
EPA is reviewing the maximum amount of 
fluoride allowed in drinking water, which cur-
rently is set at 4.0 mg/L (U.S. EPA 2011).

To summarize the available literature, 
we performed a systematic review and meta-
analysis of published studies on increased 
fluoride exposure in drinking water associated 
with neurodevelopmental delays. We specifi-
cally targeted studies carried out in rural 
China that have not been widely disseminated, 
thus complementing the studies that have 
been included in previous reviews and risk 
assessment reports.

Methods

Search strategy. We searched MEDLINE 
(National Library of Medicine, Bethesda, MD, 
USA; http://www.ncbi.nlm.nih.gov/pubmed), 
Embase (Elsevier B.V., Amsterdam, the 
Netherlands; http://www.embase.com), Water 
Resources Abstracts (Proquest, Ann Arbor, 
MI, USA; http://www.csa.com/factsheets/
water-resources-set-c.php), and TOXNET 
(Toxicology Data Network; National Library 
of Medicine, Bethesda, MD, USA; http://tox-
net.nlm.nih.gov) databases to identify studies 
of drinking-water fluoride and neurodevel-
opmental outcomes in children. In addition, 
we searched the China National Knowledge 
Infrastructure (CNKI; Beijing, China; http://
www.cnki.net) database to identify stud-
ies published in Chinese journals only. Key 
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Health, Landmark Center 3E, 401 Park Dr., Boston, 
MA 02215 USA. Telephone: (617) 384-8646. Fax: 
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Supplemental Material is available online (http://
dx.doi.org/10.1289/ehp.1104912).
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Developmental Fluoride Neurotoxicity: A Systematic Review and Meta-Analysis

Anna L. Choi,1 Guifan Sun,2 Ying Zhang,3 and Philippe Grandjean1,4

1Department of Environmental Health, Harvard School of Public Health, Boston, Massachusetts, USA; 2School of Public Health, China 
Medical University, Shenyang, China; 3School of Stomatology, China Medical University, Shenyang, China; 4Institute of Public Health, 
University of Southern Denmark, Odense, Denmark

BACKGROUND: Although fluoride may cause neurotoxicity in animal models and acute fluoride 
 poisoning causes neurotoxicity in adults, very little is known of its effects on children’s neuro
development.

OBJECTIVE: We performed a systematic review and metaanalysis of published studies to investigate 
the effects of increased fluoride exposure and delayed neurobehavioral development.

METHODS: We searched the MEDLINE, EMBASE, Water Resources Abstracts, and TOXNET 
databases through 2011 for eligible studies. We also searched the China National Knowledge 
Infrastructure (CNKI) database, because many studies on fluoride neurotoxicity have been pub
lished in Chinese journals only. In total, we identified 27 eligible epidemiological studies with high 
and reference exposures, end points of IQ scores, or related cognitive function measures with means 
and variances for the two exposure groups. Using randomeffects models, we estimated the stan
dardized mean difference between exposed and reference groups across all studies. We conducted 
sensitivity analyses restricted to studies using the same outcome assessment and having drinking
water fluoride as the only exposure. We performed the Cochran test for heterogeneity between stud
ies, Begg’s funnel plot, and Egger test to assess publication bias, and conducted metaregressions to 
explore sources of variation in mean differences among the studies. 

RESULTS: The standardized weighted mean difference in IQ score between exposed and reference 
populations was –0.45 (95% confidence interval: –0.56, –0.35) using a randomeffects model. 
Thus, children in highfluoride areas had significantly lower IQ scores than those who lived in low
fluoride areas. Subgroup and sensitivity analyses also indicated inverse associations, although the 
substantial heterogeneity did not appear to decrease.

CONCLUSIONS: The results support the possibility of an adverse effect of high fluoride exposure on 
children’s neurodevelopment. Future research should include detailed individuallevel information 
on prenatal exposure, neurobehavioral performance, and covariates for adjustment.

KEY WORDS: fluoride, intelligence, neurotoxicity. Environ Health Perspect 120:1362–1368 
(2012). http://dx.doi.org/10.1289/ehp.1104912 [Online 20 July 2012]
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words included combinations of “fluoride” or 
“drinking water fluoride,” “children,” “neu-
rodevelopment” or “neurologic” or “intelli-
gence” or “IQ.” We also used references cited 
in the articles identified. We searched records 
for 1980–2011. Our literature search iden-
tified 39 studies, among which 36 (92.3%) 
were studies with high and reference expo-
sure groups, and 3 (7.7%) studies were based 
on individual-level measure of exposures. The 
latter showed that dose-related deficits were 
found, but the studies were excluded because 
our meta-analysis focused on studies with the 
high- and low-exposure groups only. In addi-
tion, two studies were published twice, and 
the duplicates were excluded.

Inclusion criteria and data extraction. 
The criteria for inclusion of studies included 
studies with high and reference fluoride expo-
sures, end points of IQ scores or other related 
cognitive function measures, presentation of a 
mean outcome measure, and associated mea-
sure of variance [95% confidence intervals 
(CIs) or SEs and numbers of participants]. 
Interpretations of statistical significance are 
based on an alpha level of 0.05. Information 
included for each study also included the first 
author, location of the study, year of publica-
tion, and numbers of participants in high-
fluoride and low-fluoride areas. We noted and 
recorded the information on age and sex of 
children, and parental education and income 
if available.

Statistical analysis. We used STATA 
(version 11.0; StataCorp, College Station, TX, 
USA) and available commands (Stern 2009) 
for the meta-analyses. A standardized weighted 
mean difference (SMD) was computed using 
both fixed-effects and random-effects models. 
The fixed-effects model uses the Mantel–
Haenszel method assuming homogeneity 
among the studies, whereas the random-
effects model uses the DerSimonian and Laird 
method, incorporating both a within-study 
and an additive between-studies component of 
variance when there is between-study hetero-
geneity (Egger et al. 2001). The estimate of the 
between-study variation is incorporated into 
both the SE of the estimate of the common 
effect and the weight of individual studies, 
which was calculated as the inverse sum of 
the within and between study variance. We 
evaluated heterogeneity among studies using 
the I2 statistic, which represents the percentage 
of total variation across all studies due to 
between-study heterogeneity (Higgins and 
Thompson 2002). We evaluated the potential 
for publication bias using Begg and Egger 
tests and visual inspection of a Begg funnel 
plot (Begg and Mazumdar 1994; Egger et al. 
1997). We also conducted independent meta-
regressions to estimate the contribution of 
study characteristics (mean age in years from 
the age range and year of publication in each 

study) to heterogeneity among the studies. The 
scoring standard for the Combined Raven’s 
Test–The Rural edition in China (CRT-RC) 
test classifies scores of ≤ 69 and 70–79 as 
low and marginal intelligence, respectively 
(Wang D et al. 1989). We also used the 
random-effects models to estimate risk ratios 
for the association between fluoride exposure 
and a low/marginal versus normal Raven’s test 
score among children in studies that used the 
CRT-RC test (Wang D et al. 1989). Scores 
indicating low and marginal intelligence (≤ 69 
and 70–79, respectively) were combined as 
a single outcome due to small numbers of 
children in each outcome subgroup.

Results

Six of the 34 studies identified were excluded 
because of missing information on the num-
ber of subjects or the mean and variance of the 
outcome [see Figure 1 for a study selection flow 
chart and Supplemental Material, Table S1 
(http://dx.doi.org/10.1289/ehp.1104912) for 
additional information on studies that were 
excluded from the analysis]. Another study 
(Trivedi et al. 2007) was excluded because 
SDs reported for the outcome parameter were 
questionably small (1.13 for the high-fluoride 
group, and 1.23 for the low-fluoride group) 
and the SMD (–10.8; 95% CI: –11.9, –9.6) 
was > 10 times lower than the second small-
est SMD (–0.95; 95% CI: –1.16, –0.75) and 
150 times lower than the largest SMD (0.07; 
95% CI: –0.083, 0.22) reported for the other 
studies, which had relatively consistent SMD 
estimates. Inclusion of this study in the meta-
analysis resulted with a much smaller pooled 
random-effects SMD estimate and a much 
larger I2 (–0.63; 95% CI: –0.83, –0.44, I2 
94.1%) compared with the estimates that 
excluded this study (–0.45; 95% CI: –0.56, 
–0.34, I2 80%) (see Supplemental Material, 
Figure S1). Characteristics of the 27 studies 
included are shown in Table 1 (An et al. 1992; 
Chen et al. 1991; Fan et al. 2007; Guo et al. 
1991; Hong et al. 2001; Li FH et al. 2009; Li 
XH et al. 2010; Li XS 1995; Li Y et al. 1994; 
Li Y et al. 2003; Lin et al. 1991; Lu et al. 2000; 
Poureslami et al. 2011; Ren et al. 1989; Seraj 
et al. 2006; Sun et al. 1991; Wang G et al. 
1996; Wang SH et al. 2001; Wang SX et al. 
2007; Wang ZH et al. 2006; Xiang et al. 2003; 
Xu et al. 1994; Yang et al. 1994; Yao et al. 
1996, 1997; Zhang JW et al. 1998; Zhao et al. 
1996). Two of the studies included in the anal-
ysis were conducted in Iran (Poureslami et al. 
2011; Seraj et al. 2006); the other study cohorts 
were populations from China. Two cohorts 
were exposed to fluoride from coal burning 
(Guo et al. 1991; Li XH et al. 2010); otherwise 
populations were exposed to fluoride through 
drinking water. The CRT-RC was used to 
measure the children’s intelligence in 16 stud-
ies. Other intelligence measures included the 

Wechsler Intelligence tests (3 studies; An et al. 
1992; Ren et al. 1989; Wang ZH et al. 1996), 
Binet IQ test (2 studies; Guo et al. 1991; Xu 
et al. 1994), Raven’s test (2 studies; Poureslami 
et al. 2011; Seraj et al. 2006), Japan IQ test 
(2 studies; Sun et al. 1991; Zhang JW et al. 
1998), Chinese comparative intelligence test 
(1 study; Yang et al. 1994), and the mental 
work capacity index (1 study; Li Y et al. 1994). 
Because each of the intelligence tests used is 
designed to measure general intelligence, we 
used data from all eligible studies to estimate 
the possible effects of fluoride exposure on 
 general intelligence.

In addition, we conducted a sensitivity 
analysis restricted to studies that used similar 
tests to measure the outcome (specifically, the 
CRT-RC, Wechsler Intelligence test, Binet IQ 
test, or Raven’s test), and an analysis restricted 
to studies that used the CRT-RC. We also 
performed an analysis that excluded studies 
with co-exposures including iodine and arsenic, 
or with non-drinking-water fluoride exposure 
from coal burning.

Pooled SMD estimates. Among the 
27 studies, all but one study showed 
 random-effect SMD estimates that indicated 
an inverse association, ranging from –0.95 
(95% CI: –1.16, –0.75) to –0.10 (95% CI: 

Figure 1. Flow diagram of the meta-analysis.
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–0.25, 0.04) (Figure 2). The study with a 
positive association reported an SMD esti-
mate of 0.07 (95% CI: –0.8, 0.22). Similar 
results were found with the fixed-effects SMD 
estimates. The fixed-effects pooled SMD 
estimate was –0.40 (95% CI: –0.44, –0.35), 
with a p-value < 0.001 for the test for homo-
geneity. The random-effects SMD estimate 
was –0.45 (95% CI: –0.56, –0.34) with an 
I2 of 80% and homogeneity test p-value 
< 0.001 (Figure 2). Because of hetero geneity 
(excess variability) between study results, we 
used primarily the random-effects model for 
subsequent sensitivity analyses, which is gen-
erally considered to be the more conserva-
tive method (Egger et al. 2001). Among the 
restricted sets of intelligence tests, the SMD 
for the model with only CRT-RC tests and 
drinking-water exposure (and to a lesser 
extent the model with only CRT-RC tests) 
was lower than that for all studies combined, 

although the difference did not appear to be 
significant. Heterogeneity, however, remained 
at a similar magnitude when the analyses were 
restricted (Table 2).

Sources of heterogeneity. We performed 
meta-regression models to assess study char-
acteristics as potential predictors of effect. 
Information on the child’s sex and paren-
tal education were not reported in > 80% 
of the studies, and only 7% of the studies 
reported household income. These variables 
were therefore not included in the models. 
Among the two covariates, year of publica-
tion (0.02; 95% CI: 0.006, 0.03), but not 
mean age of the study children (–0.02; 95% 
CI: –0.094, 0.04), was a significant predictor 
in the model with all 27 studies included. I 2 
residual 68.7% represented the proportion 
of residual between-study variation due to 
hetero geneity. From the adjusted R2, 39.8% 
of between-study variance was explained by 

the two covariates. The overall test of the 
covariates was significant (p = 0.004).

When the model was restricted to the 
16 studies that used the CRT-RC, the child’s 
age (but not year of publication) was a signifi-
cant predictor of the SMD. The R2 of 65.6% 
of between-study variance was explained by 
the two covariates, and only 47.3% of the 
residual variation was attributable to hetero-
geneity. The overall test of both covariates in 
the model remained significant (p = 0.0053). 
On further restriction of the model to exclude 
the 7 studies with arsenic and iodine as co-
exposures and fluoride originating from coal 
burning (thus including only the 9 with fluo-
ride exposure from drinking water), neither 
age nor year of publication was a significant 
predictor, and the overall test of covariates was 
less important (p = 0.062), in accordance with 
the similarity of intelligence test outcomes and 
the source of exposure in the studies included. 

Table 1. Characteristics of epidemiological studies of fluoride exposure and children’s cognitive outcomes.

Reference
Study 

location

No. in high- 
exposure 

group

No. in 
reference 

group

Age 
range 
(years)

 
Fluoride exposure Outcome 

measure ResultsAssessment Range

Ren et al. 
1989  

Shandong, 
China

160 169 8–14 High-/
low-fluoride 
villages

Not specified Wechsler 
Intelligence 
testa

Children in high-fluoride region had lower IQ scores

Chen et al. 
1991 

Shanxi, 
China

320 320 7–14 Drinking 
water

4.55 mg/L (high); 
0.89 mg/L (reference)

CRT-RCb The average IQ of children from high-fluoride area 
were lower than that of the reference area

Guo et al. 
1991 

Hunan, 
China

60 61 7–13 Fluoride in 
coal burning

118.1–1361.7 mg/kg 
(coal burning area); 
Control area used wood

Chinese 
Binetc

Average IQ in fluoride coal-burning area was lower 
than that in the reference area

Lin et al. 
1991 

Xinjiang, 
China

33 86 7–14 Drinking 
water

0.88 mg/L (high); 
0.34 mg/L (reference) 

CRT-RCb Children in the high-fluoride (low-iodine) area had 
lower IQ scores compared with the children from the 
reference fluoride (low-iodine) areas

Sun et al. 
1991 

Guiyang, 
China

196 224 6.5–12 Rate of 
fluorosis

Fluorosis: 98.36% 
(high); not specified 
(reference)

Japan IQ 
testd

Mean IQ was lower in all age groups except ≤ 7 years 
in the area with high fluoride and aluminum (limited 
to high-fluoride population only)

An et al. 
1992 

Inner 
Mongolia, 
China

121 121 7–16 Drinking 
water

2.1–7.6 mg/L (high); 
0.6–1.0 mg/L 
(reference) 

Wechsler 
Intelligence 
testa

IQ scores of children in high-fluoride areas were 
significantly lower than those of children living in 
reference fluoride area

Li Y et al. 
1994 

Sichuan, 
China

106 49 12–13 Burning of 
high-fluoride 
coal to cook 
grain in high-
fluoride area

4.7–31.6 mg/kg (high); 
0.5 mg/kg (reference) 

Child 
mental work 
capacity

Early, prolonged high fluoride intake causes a 
decrease in the child’s mental work capacity

Xu et al. 
1994 

Shandong, 
China

97 32 8–14 Drinking 
water

1.8 mg/L (high); 
0.8 mg/L (reference)

Binet-
Simone

Children had lower IQ scores in high-fluoride area 
than those who lived in the reference area.

Yang et al. 
1994 

Shandong, 
China

30 30 8–14 Well water 2.97 mg/L (high); 
0.5 mg/L (reference) 

Chinese 
comparative 
intelligence 
testf

The average IQ scores was lower in children from 
high-fluoride and -iodine area than those from the 
reference area, but the results were not significant

Li XS et al. 
1995 

Guizhou, 
China

681 226 8–13 Urine, Dental 
Fluorosis 
Index

1.81–2.69 mg/L (high); 
1.02 mg/L (reference); 
DFI 0.8–3.2 (high); 
DFI < 0.4 (reference)

CRT-RCb Children living in fluorosis areas had lower IQ scores 
than children living in nonfluorosis areas

Wang G 
et al. 1996 

Xinjiang, 
China

147 83 4–7 Drinking 
water

> 1.0–8.6 mg/L (high); 
0.58–1.0 mg/L 
(reference)

Wechsler 
Intelligence 
testa

Average IQ score was lower in children in the high-
fluoride group than those in the reference group

Yao et al. 
1996 

Liaoning, 
China

266 270 8–12 Drinking 
water

2–11mg/L (high); 
1 mg/L (reference)

CRT-RCb Average IQ scores of children residing in exposed fluoride 
areas were lower than those in the reference area

Zhao et al. 
1996 

Shanxi, 
China

160 160 7–14 Drinking 
water

4.12 mg/L (high); 
0.91 mg/L (reference)

CRT-RCb Children living in high-fluoride and -arsenic area had 
significantly lower IQ scores than those living in the 
reference fluoride (and no arsenic) area 

Yao et al. 
1997 

Liaoning, 
China

188 314 7–14 Drinking 
water

2 mg/L (exposed); 
0.4 mg/L (reference)

CRT-RCb IQ scores of children in the high-fluoride area were 
lower than those of children in the reference area

Continued



Fluoride neurotoxicity

Environmental Health Perspectives • VOLUME 120 | NUMBER 10 | October 2012 1365

Although official reports of lead concentra-
tions in the study villages in China were not 
available, some studies reported high percent-
age (95–100%) of low lead exposure (less 
than the standard of 0.01 mg/L) in drinking-
water samples in villages from several study 
provinces (Bi et al. 2010; Peng et al. 2008; 
Sun 2010).

Publication bias. A Begg’s funnel plot 
with the SE of SMD from each study plotted 
against its corresponding SMD did not show 
clear evidence of asymmetry, although two 
studies with a large SE also reported relatively 
large effect estimates, which may be consis-
tent with publication bias or heterogeneity 
(Figure 3). The plot appears symmetrical for 
studies with larger SE, but with substantial 
variation in SMD among the more precise 
studies, consistent with the heterogeneity 
observed among the studies included in the 
analysis. Begg (p = 0.22) and Egger (p = 0.11) 

tests did not indicate significant (p < 0.05) 
departures from symmetry.

Pooled risk ratios. The relative risk (RR) 
of a low/marginal score on the CRT-RC test 
(< 80) among children with high fluoride 
exposure compared with those with low 
exposure (16 studies total) was 1.93 (95% CI: 
1.46, 2.55; I2 58.5%). When the model was 
restricted to 9 studies that used the CRT-RC 
and included only drinking-water fluoride 
exposure (Chen et al. 1991; Fan et al. 2007; 
Li XH et al. 2010; Li XS et al. 1995; Li Y 
et al. 2003; Lu et al. 2000; Wang ZH et al. 
2006; Yao et al. 1996, 1997), the estimate was 
similar (RR = 1.75; 95% CI: 1.16, 2.65; I2 
70.6%). Although fluoride exposure showed 
inverse associations with test scores, the 
available exposure information did not allow 
a formal dose–response analysis. However, 
dose-related differences in test scores occurred at 
a wide range of water-fluoride  concentrations.

Discussion
Findings from our meta-analyses of 27 stud-
ies published over 22 years suggest an inverse 
association between high fluoride exposure and 
children’s intelligence. Children who lived in 
areas with high fluoride exposure had lower IQ 
scores than those who lived in low-exposure or 
control areas. Our findings are consistent with 
an earlier review (Tang et al. 2008), although 
ours more systematically addressed study selec-
tion and exclusion information, and was more 
comprehensive in a) including 9 additional 
studies, b) performing meta-regression to esti-
mate the contribution of study characteristics 
as sources of heterogeneity, and c) estimating 
pooled risk ratios for the association between 
fluoride exposure and a low/marginal Raven’s 
test score.

As noted by the NRC committee (NRC 
2006), assessments of fluoride safety have 
relied on incomplete information on potential 

Table 1. Continued.

Reference
Study 

location

No. in high- 
exposure 

group

No. in 
reference 

group

Age 
range 
(years)

 
Fluoride exposure Outcome 

measure ResultsAssessment Range

Zhang JW 
et al. 1998 

Xinjiang, 
China

51 52 4–10 Drinking 
water

Not specified Japan IQ 
Testd

Average IQ scores of children residing in high-fluoride 
and -arsenic area were lower than those who resided 
in the reference area

Lu et al. 
2000 

Tianjin, 
China

60 58 10–12 Drinking 
water

3.15 mg/L (high); 
0.37 mg/L (reference)

CRT-RCb Children in the high-fluoride area scored significantly 
lower IQ scores than those in the reference area

Hong et al. 
2001 

Shandong, 
China 

85 32 8–14 Drinking 
water

2.90 mg/L (high); 
0.75 mg/L (reference)

CRT-RCb Average IQ scores were significantly lower in high-
fluoride group (and -iodine) than the reference group

Wang SH 
et al. 2001 

Shandong, 
China

30 30 8–12 Drinking 
water

2.97 mg/L (high); 
0.5 mg/L (reference) 

CRT-RCb No significant difference in IQ scores of children in 
the high-fluoride/high-iodine and reference fluoride/
low-iodine areas

Li Y et al. 
2003 

Inner 
Mongolia, 
China

720 236 6–13 Fluorosis Endemic vs. control 
regions defined by the 
Chinese Geological 
Office

CRT-RCb Average IQ of children in high-fluorosis area was 
lower than that in the reference area

Xiang et al. 
2003 

Jiangsu, 
China

222 290 8–13 Drinking 
water

0.57–4.5 mg/L (high); 
0.18–0.76 mg/L 
(reference)

CRT-RCb Mean IQ score was significantly lower in children who 
lived in the high-fluoride area than that of children 
in the reference exposure area (both areas also had 
arsenic exposure)

Seraj et al. 
2006 

Tehran, 
Iran

41 85 Not 
specified

Drinking 
water

2.5 mg/L (high); 
0.4 mg/L (reference)

Raveng The mean IQ of children in the high-fluoride area 
was significantly lower than that from the reference 
fluoride area

Wang ZH 
et al. 2006 

Shanxi, 
China

202 166 8–12 Drinking 
water

5.54 ± 3.88 mg/L 
(high); 0.73 ± 0.28 
mg/L (reference)

CRT-RCb The IQ scores of children in the high-fluoride group 
were significantly lower than those in the reference 
group

Fan et al 
2007

Shaanxi, 
China

42 37 7–14 Drinking 
water

1.14–6.09 mg/L (high); 
1.33–2.35 mg/L 
(reference)

CRT-RCb The average IQ scores of children residing in the 
high-fluoride area were lower than those of children 
residing in the reference area

Wang SX 
et al. 2007 

Shanxi, 
China

253 196 8–12 Drinking 
water and 
urine

3.8–11.5 mg/L (water, high); 
1.6–11 mg/L (urine, high);  
0.2–1.1 mg/L (water, 
reference); 
0.4–3.9 mg/L (urine, 
reference)

CRT-RCb Mean IQ scores were significantly lower in the high-
fluoride group than from the reference group in the 
fluoride/arsenic areas

Li et al. 
2009 

Hunan, 
China

60 20 8–12 Coal burning 1.24–2.34 mg/L (high); 
0.962 mg/L (reference)

CRT-RCb Mean IQ was lower in children in coal-burning areas 
compared to those in the reference group

Li FH et al. 
2010 

Henan, 
China

347 329 7–10 Drinking 
water

2.47 ± 0.75 mg/L (high) CRT-RCb No significant difference in IQ scores between 
children in the exposed and reference groups

Poureslami 
et al. 2011

Iran 59 60 6–9 Drinking 
Water

2.38 mg/L (high); 
0.41 mg/L (reference)

Raveng Children in the high-fluoride group scored significantly 
lower than those in reference group

aWechsler Intelligence Scale (Lin and Zhang 1986). bCRT-RC, Chinese Standardized Raven Test, rural version (Wang G et al. 1989). cChinese Binet Test (Wu 1936). dJapan test (Zhang J 
et al. 1985). eBinet-Simon Test (Binet and Simon 1922). fChinese comparative intelligence test (Wu 1983). gRaven test (Raven et al. 2003).
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risks. In regard to developmental neuro-
toxicity, much information has in fact been 
published, although mainly as short reports 
in Chinese that have not been available to 
most expert committees. We carried out an 
extensive review that includes epidemiological 
studies carried out in China. Although most 
reports were fairly brief and complete informa-
tion on covariates was not available, the results 
tended to support the potential for fluoride-
mediated developmental neurotoxicity at rela-
tively high levels of exposure in some studies. 
We did not find conclusive evidence of publi-
cation bias, although there was substantial het-
erogeneity among studies. Drinking water may 
contain other neurotoxicants, such as arsenic, 
but exclusion of studies including arsenic and 
iodine as co- exposures in a sensitivity analy-
sis resulted in a lower estimate, although the 

difference was not significant. The exposed 
groups had access to drinking water with fluo-
ride concentrations up to 11.5 mg/L (Wang 
SX et al. 2007); thus, in many cases concen-
trations were above the levels recommended 
(0.7–1.2 mg/L; DHHS) or allowed in pub-
lic drinking water (4.0 mg/L; U.S. EPA) in 
the United States (U.S. EPA 2011). A recent 
cross-sectional study based on individual-level 
measure of exposures suggested that low lev-
els of water fluoride (range, 0.24–2.84 mg/L) 
had significant negative associations with chil-
dren’s intelligence (Ding et al. 2011). This 
study was not included in our meta-analysis, 
which focused only on studies with exposed 
and reference groups, thereby precluding esti-
mation of dose-related effects.

The results suggest that fluoride may be a 
developmental neurotoxicant that affects brain 

development at exposures much below those 
that can cause toxicity in adults (Grandjean 
1982). For neurotoxicants such as lead and 
methylmercury, adverse effects are asso-
ciated with blood concentrations as low as 
10 nmol/L. Serum fluoride concentrations 
associated with high intakes from drinking 
water may exceed 1 mg/L, or 50 µmol/L—
more than 1,000 times the levels of some other 
neurotoxicants that cause neurodevelopmental 
damage. Supporting the plausibility of our 
findings, rats exposed to 1 ppm (50 µmol/L) 
of water fluoride for 1 year showed morpho-
logical alterations in the brain and increased 
levels of aluminum in brain tissue compared 
with controls (Varner et al. 1998).

The estimated decrease in average IQ asso-
ciated with fluoride exposure based on our 
analysis may seem small and may be within the 
measurement error of IQ testing. However, as 
research on other neurotoxicants has shown, a 
shift to the left of IQ distributions in a popu-
lation will have substantial impacts, especially 
among those in the high and low ranges of the 
IQ distribution (Bellinger 2007).

Our review cannot be used to derive an 
exposure limit, because the actual exposures 
of the individual children are not known. 
Misclassification of children in both high- 
and low-exposure groups may have occurred 
if the children were drinking water from other 
sources (e.g., at school or in the field).

The published reports clearly represent 
independent studies and are not the result 
of duplicate publication of the same studies 
(we removed two duplicates). Several studies 
(Hong et al. 2001; Lin et al. 1991; Wang SH 
et al. 2001; Wang SX et al. 2007; Xiang et al. 
2003; Zhao et al. 1996) report other expo-
sures, such as iodine and arsenic, a neuro-
toxicant, but our sensitivity analyses showed 
similar associations between high fluoride 
exposure and the outcomes even after these 
studies were excluded. Large tracts of China 

Figure 2. Random-effect standardized weighted mean difference (SMD) estimates and 95% CIs of child’s 
intelligence score associated with high exposure to fluoride. SMs for individual studies are shown as solid 
diamonds (♦), and the pooled SMD is shown as an open diamond (◊). Horizontal lines represent 95% CIs 
for the study-specific SMDs. 
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Figure 3. Begg’s funnel plot showing individual 
studies included in the analysis according to 
random- effect standardized weighted mean differ-
ence (SMD) estimates (x-axis) and the SE (se) of 
each study-specific SMD (y-axis). The solid verti-
cal line indicates the pooled SMD estimate for all 
studies combined and the dashed lines indicated 
pseudo 95% confidence limits around the pooled 
SMD estimate.
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Table 2. Sensitivity analyses of pooled random-effects standardized weighted mean difference (SMD) 
estimates of child’s intelligence score with high exposure of fluoride.

Model

Available 
studies for 
analysis SMD (95% CI) I 2

p-Value 
test of 

heterogeneity

1. Exclude nonstandardized testsa 23 –0.44 (–0.54, –0.33) 77.6% < 0.001
2. Exclude non–CRT-RC Testsb 16 –0.36 (–0.48, –0.25) 77.8% < 0.001
3. Exclude studies with other exposures (iodine, arsenic)c 

or non-drinking-water fluoride exposured
9 –0.29 (–0.44, –0.14) 81.8% < 0.001

aMental work capacity (Li Y et al. 1994); Japan IQ (Sun et al. 1991; Zhang JW et al. 1998); Chinese comparative scale 
of intelligence test (Yang et al. 1994). bWechsler intelligence test (An et al. 1992; Ren et al. 1989; Wang G et al. 1996); 
Chinese Binet IQ (Guo et al. 1991); Raven (Poureslami et al. 2011; Seraj et al. 2006); Binet-Simon (Xu et al. 1994). cIodine 
(Hong et al. 2001; Lin et al. 1991; Wang SH et al. 2001); arsenic [Wang SX et al. 2007; Xiang et al. 2003; Zhao et al. 1996; 
(Zhang JW et al. 1998 was already excluded, see note a)]. dFluoride from coal burning [Li FH et al. 2009 (Guo et al. 1991 
and Li Y et al. 1994 were already excluded; see notes a and b)].
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have superficial fluoride-rich minerals with 
little, if any, likelihood of contamination by 
other neurotoxicants that would be associ-
ated with fluoride concentrations in drinking 
water. From the geographic distribution of 
the studies, it seems unlikely that fluoride-
attributed neurotoxicity could be attributable 
to other water contaminants.

Still, each of the articles reviewed had 
deficiencies, in some cases rather serious ones, 
that limit the conclusions that can be drawn. 
However, most deficiencies relate to the 
reporting of where key information was miss-
ing. The fact that some aspects of the study 
were not reported limits the extent to which 
the available reports allow a firm conclusion. 
Some methodological limitations were also 
noted. Most studies were cross-sectional, but 
this study design would seem appropriate 
in a stable population where water supplies 
and fluoride concentrations have remained 
unchanged for many years. The current water 
fluoride level likely also reflects past develop-
mental exposures. In regard to the outcomes, 
the inverse association persisted between stud-
ies using different intelligence tests, although 
most studies did not report age adjustment of 
the cognitive test scores.

Fluoride has received much attention in 
China, where widespread dental fluorosis 
indicates the prevalence of high exposures. 
In 2008, the Ministry of Health reported 
that fluorosis was found in 28 provinces with 
92 million residents (China News 2008). 
Although microbiologically safe, water sup-
plies from small springs or mountain sources 
created pockets of increased exposures near 
or within areas of low exposures, thus repre-
senting exposure settings close to the ideal, 
because only the fluoride exposure would dif-
fer between nearby neighborhoods. Chinese 
researchers took advantage of this fact and 
published their findings, though mainly in 
Chinese journals and according to the stan-
dards of science at the time. This research 
dates back to the 1980s, but has not been 
widely cited at least in part because of limited 
access to Chinese journals.

In its review of fluoride, the NRC (2006) 
noted that the safety and the risks of fluoride at 
concentrations of 2–4 mg/L were incompletely 
documented. Our comprehensive review 
substantially extends the scope of research 
available for evaluation and analysis. Although 
the studies were generally of insufficient 
quality, the consistency of their findings 
adds support to existing evidence of fluoride-
associated cognitive deficits, and suggests 
that potential developmental neurotoxicity 
of fluoride should be a high research 
priority. Although reports from the World 
Health Organization and national agencies 
have generally focused on beneficial effects 
of fluoride (Centers for Disease Control and 

Prevention 1999; Petersen and Lennon 2004), 
the NRC report examined the potential 
adverse effects of fluoride at 2–4 mg/L 
in drinking water and not the benefits or 
potential risks that may occur when fluoride 
is added to public water supplies at lower 
concentrations (0.7–1.2 mg/L) (NRC 2006).

In conclusion, our results support the possi-
bility of adverse effects of fluoride exposures on 
children’s neurodevelopment. Future research 
should formally evaluate dose– response rela-
tions based on individual-level measures of 
exposure over time, including more precise 
prenatal exposure assessment and more exten-
sive standardized measures of neurobehavioral 
performance, in addition to improving assess-
ment and control of potential confounders.
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Kangen WaterTM 
 “Return to Origin” 

1.  Alkalinity 
(Balance Body pH) 

2. Oxidation Reduction Potential 
(Anti-Oxidant/ Anti-Aging) 

3. Micro-Clustering  
(Cellular Hydration/ Detoxification) 



History of Ionized Water 
Water is the basis of ALL life. Essentially, we are water. It makes up 80% of the human body. 
Without it, life does not exist. However, not all water is the same. Certain waters nourish the 
body perfectly, promoting continuous cell rejuvenation and optimum health.  

Around the world, “healing waters” exist in unique locations. In these places, people live 
longer, healthier lives.  In the 1930’s, Nobel prize winner, Dr. Henri Coanda studied the 
Hunza people of the Himalayans who have the longest lifespan in the world and live 
exceptionally healthy  lives free from  disease.  Hunza  people routinely  live to 120-140 years, in      

Special properties in the Hunza waters contribute to the population’s longevity. The high 
alkaline pH, active hydrogen,  micro-clustered water molecules, and negative oxygen-reduction 
potential (antioxidant) create the perfect natural water. Healing waters flowing in other 
locations such as Lordes, France; Nordenau, Germany; Tlacote, Mexico and Delhi, India share 
the same properties. 

Since it is not possible for the entire world to drink from these glacial conditions, scientists 
researched other methods to produce this quality of water.  Researchers found through the 
process of electrolysis, ordinary tap water can be restructured to mimic nature’s healing waters.  

Japan created the first commercial alkaline water ionizers in l958. At first, only hospitals 
utilized these very large units. In l960, a group of Japanese medical doctors and agricultural 
research scientists formed a special medical and agricultural research institute to investigate 
ionized water. Annual meetings were held to report their findings. Finally, in January 1966, the 
Health and Rehabilitation Ministry of the Japanese Government acknowledged the alkaline 
water ionizer as a legitimate medical device for improving human health.  

Today, Japan’s hospitals and doctors use ionized water as the primary 
source of preventative medicine. The demand for this water inspired the 
creation of Enagic’s Kangen WaterTM in-home units, which utilize the 
same technology as the large hospital ionizers. Enagic’s Kangen WaterTM 

ionizers remain the only certified medical devices by the Japanese 
Ministry of Health. In 2003, Kangen WaterTM reached the United States 
and has since spread worldwide. Today, more than 30 million people in 
Japan, and more around the world benefit from ionized water. 

good health with virtually no cancer, degenerative disease, dental caries or 
bone decay. Hunza people remain robust and strong, and are also able to 
bear children into old age. Research proves conclusively that the local water 
supply is the primary causal factor of the healthy, long-living Hunza people. 



Alkalinity 
“The first step in maintaining health is to alkalize the body.”–Dr. Aurthur C. Guyton 

Balancing one’s pH is the most important step in achieving real vibrant, radiant health.  

Every baby is born alkaline, while almost every adult is acidic. Returning the body back to an 
alkaline state restores health as nature intended.  

Acid waste is a normal by-product of food metabolism and other bodily functions. However, 
certain lifestyles including stress and acid forming foods and beverages, such as soda, sports 
drinks, and packaged foods increase acid production, lowering the tissue pH. The pH level is a 
measure of acidity or alkalinity, on a scale of zero to fourteen, with zero being most acidic, 
fourteen being most alkaline. When one’s tissue pH drops below 7.35 illness strikes, ranging 
from lack of energy and headache to arthritis and cancer.  

An alkaline lifestyle including stress reducing activities with a diet of 80% alkaline foods and 
alkaline ionized water insures a properly balanced pH throughout the body. This slightly 
alkaline environment inhibits the growth of harmful bacteria and disease. The importance of 
acid alkaline balance was validated in 1931 when Dr. Otto Warburg won a noble prize for his 
research involving cancerous tissues. He determined that “disease can NOT survive in an 
alkaline environment.” 

Since then, numerous doctors and scientists have stressed the importance of pH balance for 
disease prevention. Masking symptoms with medications ignores the root cause of acidosis. 
With a properly balanced pH, the body will heal itself.     



Dr. Otto Heinrich Warburg

Nobel Prize Winner
The Root Cause of Cancer

Biochemist Otto Heinrich Warburg, one of the twentieth century's leading cell 
biologists, discovered that the root cause of cancer is too much acidity in the body, 
meaning that the pH, potential hydrogen, in the body is below the normal level of 
7.365, which constitutes an “acidic” state.  Warburg investigated the metabolism of 
tumors and the respiration of cells and discovered that cancer cells maintain and 
thrive in a lower pH, as low as 6.0, due to lactic acid production and elevated CO2. 
He firmly believed that there was a direct relationship between pH and oxygen. 
Higher pH, which is Alkaline, means higher concentration of oxygen molecules, 
while lower pH, which is acidic, means lower concentrations of oxygen…the same 
oxygen that is needed to maintain healthy cells.  

In 1931 he was awarded the Nobel Prize in Medicine for this important discovery. Dr. 
Warburg was director of the Kaiser Wilhelm Institute (now Max Planck Institute) for 
cell physiology at Berlin. He investigated the metabolism of tumors and the 
respiration of cells, particularly cancer cells.  Below are some direct quotes by Dr. 
Warburg during medical lectures where he was the keynote speaker:

“Cancerous tissues are acidic, whereas healthy tissues are alkaline. Water splits 
into H+ and OH- ions, if there is an excess of H+, it is acidic; if there is an excess of 
OH- ions, then it is alkaline.”

In his work The Metabolism of Tumours Warburg demonstrated that all forms of 
cancer are characterized by two basic conditions: acidosis and hypoxia (lack of 
oxygen). “Lack of oxygen and acidosis are two sides of the same coin: where you 
have one, you have the other.”

"All normal cells have an absolute requirement for oxygen, but cancer cells can live 
without oxygen - a rule without exception.“

"Deprive a cell 35% of its oxygen for 48 hours and it may become cancerous."

Dr. Warburg has made it clear that the root cause of cancer is oxygen deficiency, 
which creates an acidic state in the human body.  Dr. Warburg also discovered that 
cancer cells are anaerobic (do not breathe oxygen) and cannot survive in the 
presence of high levels of oxygen, as found in an alkaline state.

“DISEASE can not live in an ALKALINE body” 



Acid-Alkaline  
Balance 

Kangen WaterTM is extremely effective in helping 
to alkalize the body. 

Every person has cancer 
cells within their bodies. 
However, cancer ignites 

when the tissue pH drops to 
a 6.48.  Drinking Kangen 

WaterTM is the most 
efficient way to raise the pH 
high enough for the body to 

start making new healthy 
cells. At a pH of 8.55, 

cancer remission is possible. 



Oxidation  = “rusting process” or cellular damage resulting in aging 

Oxidation &  
Free Radical Damage 

!"#$%&''()%&*$)+%,)-)+&(%
./0#$),1%

An example of oxidation is the browning of an apple when 
exposed to air. The body is continually undergoing oxidation, 

however, antioxidants slow this process. 

 To understand the vital role antioxidants play in keeping the body healthy, it is important to 
understand free radicals. Free radicals come from smoking, pollution, poisons, fried foods, and 
as a by-product of normal metabolism. 

To stabilize themselves, these free radicals bind to healthy tissues in the body causing cellular 
damage. This destruction creates a biological aging of the body that is evident through a 
microscope as well as the naked eye. This destruction of oxidation results in wrinkles, 
degeneration of our bones, muscles, organ and glandular systems, a weakening of cellular 
membranes and a loss of vital energy. Free radicals are known to be the primary causal factor in 
all disease.  

Free radicals are produced 
through oxidation, which is a 

chemical reaction between 
oxygen and another substance 
that results in the loss of an 
electron. After an electron is 
lost, the molecule becomes 
unstable, and turns into an 

electron-hungry, free radical. 



Antioxidants are present in fruits and vegetables as well as beverages such as green tea and 
alkaline ionized water. The antioxidant power is measured by the Oxidation Reduction Potential: a 
substance’s ability to reduce oxidation in the body. 

ORP is a measurement of a substance’s tendency to acquire or donate electrons measured in 
milivolts. A positive (+)ORP indicates the presence of free radicals, which take electrons, 
accelerating the oxidation/ aging of the body. A negative (-)ORP indicates the presence of extra 
electrons, which act as antioxidants, reducing oxidation/aging of the body. 

Kangen Water’sTM antioxidant power is displayed below. 

After sitting sealed for 16 months, the nails in the tap water have greatly oxidized and turned brown.  However, the nails 
in the Kangen WaterTM from the same water source have not oxidized due to the presence of abundant antioxidants.    

sets the stage for 2 very important functions, optimal production of energy 
on a cellular level and neutralization of free radicals produced through 
normal cellular respiration.  Conversely, a high number of positively charged 
ions (free radicals) create a very undesirable condition known as oxidation 
which results in cellular destruction. 

 

Change your water . . . Change your body. 

Human bodies are composed of roughly 70-100 trillion cells which are 
primarily water – up to 98% depending on the function of the cell.  So it only 
stands to reason that the water we consume is the water that makes up 
those cells.   

Surprisingly, water can be one of the most corrosive substances that we 
ingest every day, yet it is absolutely essential for life.  Below is a chart out 
lining the oxidative values of typical water sources available throughout the 
US. 

Water Type or Source MilliVolt Reading Rate of Corrosion 
Tap* +576 High 
Steam Distilled +755 Extremely High 
Pur Filter* +588 High 
Britta Filter* +622 Very High 
Carbon Filter* +596 Very High 
Softened +791 Extremely High 
Aquafina by Pepsi +542 High 
Dasani by Coke +521 High 
Penta +613 Very High 
Evian +404 High 
Perrier +457 High 
Propel Fitness Water +656 Very High 
 

*This is an average of the values gathered from source waters in cities across the US – Dallas, Los Angeles, New York City, Santa 
Fe, Seattle and Spokane.   
Bottled water readings vary from one bottling run to the next.  These are the lowest readings measured over a 3 year period. 

 

Water Type or Source MilliVolt Reading Rate of Anti-Oxidants 
Kangen Water™ -883 Extremely High 
 
This is also the average values of water gathered from the same sources as the tap water readings above. 
 

These charts point out the dramatic differences between various types of 
water and Kangen Water™.  Keep in mind that the higher the positive 

Antioxidants 

Kangen WaterTM         Tap 
Water 

Antioxidants neutralize free radicals by donating an extra electron,  
thus preventing damage to the body.  

A study examining 
different water sources,  

shows the difference 
between Kangen WaterTM 
and other types of water.  

The tap, filtered, and 
bottled waters all have a 
positive ORP, oxidizing 

the body, while the 
Kangen WaterTM has a 

extremely negative ORP, 
indicating its great 
antioxidant ability. 



Oxidation Reduction Potential 

Kangen WaterTM is one of the most powerful liquid antioxidants available. While the 
famous green tea has an antioxidant power of -100mv, Kangen WaterTM has the 

potential to exceed -600mv.  

The bioavailability of antioxidants in Kangen WaterTM is much greater than those 
found in food sources because they do not need to be metabolized first. The extra 

electrons present in Kangen WaterTM are instantly available for neutralization of free 
radicals, greatly slowing the aging process. It would not be possible to eat enough 
fruits and vegetables to receive the same amount of antioxidants found in Kangen 

WaterTM. 



Micro- Clustered Molecules 

The process of ionization reduces the size 
of the water molecular cluster by two-
thirds.  Because the cluster size of the 

water molecule is smaller, it is easier for 
the body to transport it across the cell 
membrane into the cell, hydrating the 

body more efficiently. Water easily passes 
in and out of the cells, carrying nutrients 

in and pushing toxins out. Improved 
cellular hydration results in a reduction 

of cell acidity, enhanced immunity, 
increased fat burning, DNA repair, and 

increased resistance to viruses.  
Dehydrated cells lead to muscle wasting, 
cell hypoxia (oxygen starvation), DNA 

damage, and accelerated aging.  
Restructured, ionized water  properly 

hydrates the body, allowing the body to 
heal itself.   

Micro-clustered Kangen WaterTM molecules pass freely 
in and out of the cell, while large clusters from the tap 

and bottles are unable to enter. 



Hiromi Shinya M.D., Ph.D. 
Developer of Colonoscopy and Endoscopy 

Hiromi Shinya, MD is well known as the developer of the field of colonoscopic surgery (the 
Shinya Technique). He performed the first non-invasive colon surgery. Using his own invention 
of the colonoscope, he discovered the ability to both examine and operate on the colon 
without abdominal incision.  

Dr. Shinya is Clinical Professor of Surgery at Albert Einstein Collage of Medicine and Chief of 
the Endoscopy Unit of Beth Israel Hospital in New York, as well as an advisor for Maeda 
Hospital and Hanzomon Gastrointestinal Clinic in Japan. A native of Japan, Dr. Shinya 
received his medical education both in Japan and in the United States. 

Dr. Shinya, now past 70, continues an active daily practice of medicine, spending half of each 
year in New York City and the other half in Tokyo. He is Japan’s most famous doctor and treats 
members of Japan’s royal family and top government officials. His practice in the United States 
also includes celebrities and Presidents. He is Vice Chairman of the Japanese Medical 
Association in the USA and much in demand as a speaker internationally. 

As a gastro-intestinal specialist he has treated over 300,000 patients without a single recurring 
case of cancer. Shinya believes that there is a direct relationship between dietary practices and 
health problems. He requires each of his patients to drink Kangen WaterTM in conjunction 
with a healthy diet. Kangen WaterTM plays a crucial role in the cleansing of the colon. Shinya 
describes the colon as the sewage system for the body. Therefore, when the colon backs up, 
toxins are not released and the entire body is subject to disease.  


