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of Health, led by Regional Public Health working in partnership with: 

• Hutt Valley DHB Community Dental Services,  

• Environmental Science and Research,  

• Centre for Public Health Research at Massey University and  

• National Poisons Centre 

Our work includes: 

• Following  public debate and choices on water fluoridation 
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• Critically reviewing emerging research  
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date information to their communities 
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• Monitoring water fluoridation policy  
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This report constitutes a relatively brief review of published epidemiological studies 

exploring the statistical relationship between estimated levels of fluoride exposure 

of children and their intelligence (as estimated by various IQ testing instruments). In 

most cases, differences in exposure have been identified and defined on the basis of 

different concentrations of fluoride in their drinking water, with comparison of the 

IQ “profile” of a high DWFC group versus that of a low DWFC group of children.   

 

(The Report does not discuss the results of animal studies of potential fluoride 

neurotoxicity; however a few such have been assessed by the NFIS Consortium, and 

will be commented on elsewhere).    

 

A 2006 Report by the National Research Council (NRC) of the U.S. National 

Academies (NRC, 2006) discusses a number of studies from China which attempted 

to quantify cognitive capacities in children (in terms of a measure of IQ) as a function 

of the fluoride concentrations in their drinking water (DWFCs) (Li, et al., 1995; Zhao, 

et al., 1996; Lu, et al., 2000; Xiang, et al., 2003a; Xiang, et al., 2003).  All of these 

studies were published in the same Journal, “Fluoride”; one which is routinely 

opposed to water fluoridation policies.  

 

The authors of the NRC 2006 Report considered that the significance of these studies 

was uncertain. They that noted most of the papers were brief reports and omitted 

important procedural details; thus most did not indicate whether or not the IQ tests 

were administered in a “blinded” manner (with the examiner being unaware of 

which fluoride group any child was from); which is an essential requirement to 

control the very real risk of observer bias. Also, there were insufficient details about 

the specific tests used (eg not specifying modifications said to have been made) and 

regarding the testing conditions (so that effects on performance due to associated 

stress could not be ruled out). 

 

As a result, the Committee could not assess the strength of these studies. However 

they concluded that the apparent “consistency of the collective results” warrants 

additional research on the effects of fluoride on intelligence. In other words, these 

were very much “hypothesis generating” as opposed to “hypothesis testing” studies, 

and they were not able confirm an hypothesis of a negative effect of fluoride on IQ.   

 

As will be discussed, this is particularly the case as regards low to moderate levels of 

DWFCs, such as up to 1 mg/L (ppm) or a little more. 
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The NRC considered that of the above studies, the one by Xiang et al
 
(2003a) had the 

strongest design. However even this study has been seriously questioned in terms of 

its validity (Pollick, 2006). It compared the IQ profiles of children in two villages; one 

with low and the other with high DWFCs (as a result of their respective natural, 

geological features). These low & high fluoride villages (LFV, HFV) were both 

relatively isolated geographically, and under-developed economically, with relatively 

low income residents. Their respective DWFCs (mean values and ranges) are outlined 

in a Table, and compared to a situation in New Zealand, for a fluoridated water 

supply with DWFCs ranging between 0.7 to 1 ppm say, with a mean of 0.85 ppm.   

 

Table: DWFC’s (mg/L;ppm) given as mean values and full ranges 

Low F Village NZ (F’d areas) High F Village 

0.36 ~ 0.85 2.47 

0.18 – 0.76 ~ 0.7 – 1.0 0.57 – 4.50 

 

Firstly, it can be seen that the NZ DWFCs would be substantially closer to that of the 

LFV than the HFV. Indeed the mean NZ DWFC is only about one third (ie 34%) of the 

mean DWFC for the HFV. 

 

Secondly, doubt has been expressed regarding the validity of the IQ measurements. 

The fact that no IQ reached 130 in either village (with a total tested population of 

512) is curious, but might be related to the generally isolated, “disadvantaged” 

nature of both populations. However the IQ findings seemed quite erratic; for 

example there was a sudden “fall” of 8 IQ points (in the low FV) between the ages of 

10 and 11 years, with consistently higher mean IQs in children between 8 to 10 years 

than in those between 11 to 13 years, this difference being more marked in the LFV 

than the HFV. (Also, if fluoride was having an ongoing influence over time, one might 

have expected a greater fall with age, e.g. between 8 to 13 years, in the HFV than in 

the LFV, but the reverse was the case).   

 

Thirdly, it appears the study was biased, due to insufficient control for confounding.  

A confounding factor is one which has an independent effect on the study outcome 

(IQ) and also occurs to an unequal degree in the study groups (HFV, LFV). It is 

generally recognized that many extraneous factors can have significant influences on 

a child’s IQ, and that these include the educational level of their parents, and family 

income (Kaplan et al., 2001; Jefferis et al., 2002; Tong et al., 2007). It is also clear 

from the paper that there were inequalities in the above factors between the two 

villages (though the authors did not acknowledge this). For example, regarding the 

education level of parents, the proportion in the lowest level (i.e. the lowest of three 

groups) was 33.3% in the HFV but only 13.1% in the LFV. Differences with respect to 
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family income were smaller, with the percentage in the lowest (two of four groups) 

being 76.6% in the HFV versus 73.4% in the LFV. These combined factors likely had 

on influence on the findings in this study. 

 

However the authors claimed that on the basis of their results, parental education 

was not a confounding factor, because IQ did not increase with levels of parent’s 

education level. Indeed their analysis (e.g. Table 12) showed that in both villages, 

mean IQ progressively decreased as parental education increased. Also, in the HFV, 

by far the lowest mean IQ occurred in the group with the highest level of parental 

income (Table 11). These unusual findings cast further doubt on the reliability of the 

IQ measurements.   

 

Fourthly, some findings are of insignificant magnitude. For example, there was a 

difference of 0.85 of one IQ point between children in the LFV (with a mean DWFC of 

0.36 ppm) and those in the HFV with the lowest DWFC (mean 0.75 ppm). Given the 

design limitations of this study, this tiny difference is arguably meaningless.  

 

Fifthly, the statistical analysis is highly questionable. The authors appropriately 

measured urinary fluoride (as a more direct index of individual exposure than DWFCs 

alone), and compiled a “scatter plot” of dots, each representing a child’s urinary F 

level and the corresponding IQ “measurement”. A “best fit” straight line was fitted 

to the plot, and extrapolated back to a theoretical, zero urinary fluoride level. This 

approach assumes that such a straight line must exist; that is, that the dose-response 

relationship must be linear (directly proportional to the dose throughout the dose 

range), and that there is no threshold dose; that is, that even an exceptionally tiny 

amount of fluoride is damaging to the brain. However, as noted by Pollick (2006), the 

scatter plot figures (p 89) do not provide a convincing (linear) correlation, yet it is 

stated that the correlation coefficient as defined by the line is statistically significant. 

However, just because a (small) linear correlation was claimed does not imply that 

the dose-response relationship must be linear, with no threshold level. This 

underlying assumption is a totally unproven hypothesis (it is far more likely that any 

effect is “sublinear”, and with a threshold). (For example toxicologically, it is not 

uncommon to find that inadvertently increasing the dose by say four times is 

associated with a more than four times increased risk of certain adverse effects, and 

vice versa).  

 

(See figure 2 & 3 pg 89 Effect of Fluoride in drinking water on children’s intelligence. 

Xiang et.al. under the references tab www.NFIS.org.nz)  
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Also, arguably, it would have been more relevant to confine this analysis (and scatter 

plot) to a somewhat lower range of urinary fluoride concentrations, such as might 

occur with children living in NZ with DWFCs  no more than about ~ 1 mg/L. (This 

could have changed the slope of the “best fit” line; for what such a line is worth).  

 

The authors themselves were guarded in their comments, stating that drinking water 

fluoride levels greater than 1.0 mg/L may therefore adversely affect development of 

children’s intelligence. 

 

It should also be noted that in a subsequent paper (Xiang et al., 2010), the authors 

stated the prevalence of “defected” dental fluorosis was ~ 40% in the HFV but 0% in 

the LFV. This bears out other data which indicate that significant dental fluorosis is a 

much more substantiated effect from high DWFCs than is any hypothesized IQ deficit. 

In this respect, it is reassuring that the prevalence of significant dental fluorosis in 

New Zealand is believed to be low.  

 

Since the NRC Report in 2006, some other studies, and a meta-analysis, have been 

published. In 2008, Tang et al published a meta-analysis of Chinese studies on the 

association between DWFC exposures and children’s intelligence (Tang et al., 2008). 

The analysis involved 16 so-called “case-control” studies; though this appears a 

misnomer as subjects were identified and divided into two groups on the basis of 

their “exposure” via drinking water, not on whether they were cases or controls in 

the accepted epidemiological sense. It appears a greater or similar number of studies 

were excluded, for reasons only briefly outlined. However the reasons for inclusion 

of each of the 16 that were selected was not outlined; that is, the specific 

requirements necessary for inclusion were not stated, so it is not clear whether 

there was sufficient similarity in their design and data sets to justify considering 

them as a group with enough “homogeneity” as to justify a meta-analysis. 

 

Also, the statistical approach to determining their “weighted mean difference” 

(WMD) parameter is not outlined very clearly. Further, risks were estimated not as a 

function of DWFCs but rather on whether children lived in (severe or slight) fluorosis 

areas or non-fluorosis areas. They concluded that “children who live in a fluorosis 

area have five times higher odds of developing low IQ than those who live in a 

nonfluorosis area or a slight fluorosis area”. This statement per se does not imply 

there are risks of decreased IQ in the latter areas, such as occur in New Zealand.    
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Of the 16 studies they included, nine were written in English (or later translated into 

English), including that by Xiang et al (2003), discussed above, the remaining eight 

are briefly discussed below (and some were discussed in the NRC 2006 Report).  

 

Li et al (1995) compared children’s IQs on the basis of whether they lived in a non, 

slight, medium or high dental fluorosis area. Thus IQ comparisons were made, not in 

relation to their DWFCs, but rather with respect to the suspected major fluoride 

source; this being soot exposure from the burning of contaminated coal. It appears 

individual children were not assessed for their degree of fluorosis, rather this was 

“assumed” from the particular area they lived in, which was used to characterise 

their likely level of exposure. (There was some justification for the latter, as the 

mean urinary fluoride levels of children from the above four areas was 1.02 ppm, 

1.81 ppm, 2.01 ppm, and 2.69 ppm respectively). 

 

The results were similar for the non and slight fluorosis areas, with mean IQs of 89.9 

and 89.7 respectively, though in the latter area there was a higher percentage of IQs 

in the lowest two IQ groups (19% versus 12.3% in the non fluorosis area). Also, the 

results for the medium and high fluorosis areas were similar, with mean IQs of 79.7 

and 80.3 respectively, and 49.1% versus 47.5% of children in the lowest two (of 

seven) IQ groups. This suggests that fluoride exposures sufficient to produce 

moderate or severe dental fluorosis could carry significant risk of affecting IQ; 

however individual exposures, including via drinking water, were not assessed.  

 

Zhao et al (1996) compared the IQ of 160 children in a “high DWFC village” (HFV, 

Sima; DWFC 4.12 mg/L) and in a “low fluoride village” (LFV, Xinghua; DWFC 0.91 

mg/L), which however appeared to be quite close geographically. There were 160 

children in each group, seemingly 20 each of each age between 7 and 14 years; and 

their mothers had lived in the same location while pregnant. Details of the tests 

given, the conduct of the examination, and the degree of blinding of examiners was 

not given. The authors concluded that high-fluoride drinking water before birth had 

a significant deleterious influence on children’s IQ.   

 

However several observations can be made. Firstly the comparison was between a 

high DWFC (~ 4 mg/L) and a modest level (~ 0.9 mg/L; the latter very similar to levels 

found in NZ fluoridated water supplies). Therefore nothing from this study can be 

taken as direct evidence of harm from fluoride at DWFCs of ~ 0.9 mg/L. Secondly, no 

details were given of the tests used, the conduct of the examination, or the degree 

of blinding of examiners. (With the selected tests, apparent IQ increased steadily 

with age, with the mean increase between 7 years and 14 years being ~ 16.4 points 
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in the HFV and ~ 18 points in the LFV. This itself is an unusual finding, again raising 

questions about the validity of the IQ estimates). Thirdly, there was reason to believe 

at least some confounding from differences in educational levels of parents, in that 

the HFV had a slightly lower  prevalence of parents in the highest of three 

educational levels (24% versus 29%), and in both villages there was a good 

correlation between parental education level and mean IQ.  

 

Lu et al (2000) compared the IQs of 118 children between 10 to 12 years; 60 in a high 

fluoride area (HFA; DWFCs 3.15 +/- 0.61 mg/L) and 58 in a low fluoride area (LFA; 

DWFCs 0.37 +/- 0.04 mg/L). Thus the mean DWFCs differed about 8 ½ fold, and levels 

in the HFA would have reached 4 mg/L at times or in some locations.  

 

In this study, the mean IQ between the two areas differed by ~ 10.8 IQ points, and in 

the HFA there was a substantially higher proportion of children in the lowest IQ 

groups. However, while the authors stated that no confounding factors such as 

differences in social, educational or economic background explained the relationship, 

no data was given for independent assessment of this statement. Furthermore, the 

study groups were small, and it was not clear whether they were closely matched for 

age, containing similar numbers of 10, 11 and 12 year olds. (This could be important, 

as several of these Chinese studies show significant differences of IQ as a function of 

age; with noticeable changes even from one year to the next, as noted above).  

 

The authors stated that exposure to high levels of fluoride may therefore carry the 

risk of impaired development of intelligence. 

 

Wang et al (2007) studied children (8 to 12 years) exposed to medium (142 ug/L) and 

high (190 ug/L) average levels of arsenic (but low fluoride) in drinking water, plus a 

group exposed to high levels of fluoride (mean 8.3 mg/L) but low levels of  arsenic 

(mean 3 ug/L), and a control group, with low levels of both arsenic (~ 2 ug/L) and 

fluoride (~ 0.5 mg/L) in drinking water. The high fluoride group had a mean IQ 

estimate of 100.5 points, which would seem normal; however this was 4.3 points 

lower than that of the control group, though only 3.0 points below the estimated 

average IQ of children in China in 2005. As with a number of these studies, there was 

evidence of a “curve shift” in that the percentage of cases with IQs in the two lowest 

groups was 9.9% for the high fluoride group and 7.7 % for the control group. 

However such differences are very modest when considering the DWFCs in the high 

group averaged 8.3 mg/L, which is extraordinarily high in the relative sense. 

Interestingly, the association with high arsenic DW levels was much more striking; 

with a mean IQ 9.7 points lower than the control group, and the percentage of cases 
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in the lowest two IQ groups being 17.7%. This observation lends support for the 

argument that other water contaminants may sometimes be responsible (at least in 

part; along with limitations in study design) for any apparent association between 

DW fluoride levels and IQ.   

 

In 2008, an English translation was provided of a 1991 report by Chen et al (2008) of 

a study comparing the measured IQ of 320 children aged between 7 and 14 both 

conceived and raised in a HFV in China (Biji, with a mean DWFC of 4.55 mg/L) with 

the IQ of the same number of children similarly brought up in a LFV (mean level 0.89 

mg/L). For each of the eight age groups, 20 children of each gender were selected in 

each village. The average IQ in the HFV was 100.24, which would appear normal 

enough; however it was 3.79 points lower than the measured average in the LFV (of 

104.03). Further, the percentages in the lowest IQ group, and the lowest two IQ 

groups combined were higher in the LFV; the figures being 2% versus 0%, and 24% 

versus 16% respectively.  

 

It was stated that the IQ of children in both areas was correlated with the occupation 

and educational level of their parents. However, while it was also stated that “by 

every … comparison (i.e. occupations, cultural levels, standard of living, lifestyle 

habits, access to transportation facilities etc) the two villages ware essentially the 

same; no data are provided to enable an independent assessment of these 

comments. Therefore, the data are not comprehensive enough to rule out the 

possibility that parental occupation and educational level were confounding factors. 

More significantly, the comparison was between villages with mean DWFCs of 4.55 

and 0.89 mg/L respectively; as the latter is very close to the mean of NZ fluoridated 

water supplies, the study provides no comparison between the effects of fluoride at 

typical fluoridation levels in NZ and at DWFCs even lower than that.  

 

In 2008, an English translation was provided of a 1991 report by Guo et al (2008) 

outlining the results of a preliminary investigation of the IQs of 7-13 year olds from 

an area of frequent fluoride poisoning due to the burning of coal highly 

contaminated with fluoride. IQs were compared between children in this area of 

endemic fluorosis and children in a non-endemic area; the groups (geographical 

areas) were said to be “basically the same” with respect to factors such as “economy, 

culture, living standards, public health and education”. The health consequences in 

the high fluoride area included a very high rate of dental fluorosis (ranging from mild 

to severe) in the 7 – 13 year old children, of 86.5%. (In this HFA, the excess exposure 

did not occur via the drinking water; indeed its DWFC was < 0.5 mg/L). 
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The percentage of children in the low IQ range (</= 69) was higher in the endemic 

fluorosis than the control area (30% versus 11.5%). However it is likely, given the 

high prevalence of dental fluorosis, that exposures in the endemic area were very 

high. (Serum fluoride rather than urinary fluoride was measured, so it is difficult to 

compare exposure levels in this population relative to some of the other populations 

studied). Also, no data was provided to enable independent assessment of whether 

confounding factors could have played a role. A further possibility might be an 

independent effect of some factor other than fluoride in the coal or its combustion 

products, such as polycyclic aromatic hydrocarbons (PAHs), as the latter has been 

claimed to have an adverse effect on children’s IQ (Perera et al., 2009). 

 

In 2008, English translations were also made of earlier studies by Hong et al (2008) 

and Li et al (2008). Hong et al reported in 2001 a study on the effects of the fluoride 

and iodine content of drinking water on child intellectual development. There were 

five groups, including a control, for which though the DWFC was 0.75 mg/L, almost 

the same as an average level in NZ fluoridated water supplies). The other four groups 

were: high F only (2.90 mg/L); high F (2.85 mg/L) and high I (1150 ug/L); high F (2.94 

mg/L) and low iodide (0.91 ug/L); plus low F (0.48 mg/L) and low I (0.75 ug/L).  

 

Comparisons between the groups were made with respect to rates of dental 

fluorosis and goitre, and of IQ. Interestingly, the mean IQ of all five groups were very 

low, with the maximum mean of 82.79 points for the control group. That for the high 

F group (with a DWFC nearly four times higher than control group) was only 2.21 

points less, and that of the high F, high I group just 1.19 points less again (79.39). 

However differences were larger for the low F, low I group (75.53) and particularly 

for the high F, low I group (68.38). In terms of lower range IQ subjects, these were 

more common in all three of the high F groups than in the control group; no 

comparison was presented for the low F, low I group.  

 

The authors appeared to conclude that the harmful effects of (high) fluoride can be 

more pronounced when accompanied by harmful levels of iodide (especially low 

iodide, but also excessively high iodide); but that the damage caused independently 

by either high or low iodide is greater than that caused by (high) fluoride. However it 

was not possible to compare the results for the 0.75 mg/L DWFC (control) group and 

the 0.48 mg/L DWFC (low F, low I) group, either with respect to the possible fluoride 

effects alone (as both supplies also contained iodide), or with respect to any 
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interaction with iodide (as the I levels were very different, being 150 ug/L and 0.75 

ug/L respectively in these two groups).
1
   

 

Li et al
 
 (2008) reported in 2003 a study of the effects of endemic fluoride poisoning 

on the intellectual development of children living in Baotau, Inner Mongolia. The 

average IQ of 720 children in this area was 92.07, compared to a mean of 93.78 for 

236 children in the selected control area; the difference being just 1.71 points. 

However the percentages falling into the low IQ category was substantially higher, 

being 10.38% in the endemic area versus 4.24% in the controls.  

 

However this report is not very helpful for elucidating the dose-response 

relationship for any fluoride effect on cognitive function, as no measures of fluoride 

levels (e.g. in drinking water, urine, serum or environmental samples) were taken (or 

at least provided). In the absence of such data, the only yardstick of the relative 

fluoride exposures of the two groups is arguably their relative degrees of dental 

fluorosis. While the spectrum of severity was not outlined, the prevalence of dental 

fluorosis was 58.2% in the endemic region, and 12.3% in the control region, a nearly 

5-fold difference. It was also found that comparing children (from both areas) with 

and without dental fluorosis produced similar or even worse results than those from 

comparing the two different areas per se. The difference in mean IQ was 8.12 points 

(88.67 versus 96.79), and the percentage classified as low IQ differed by 3%. Overall 

though, this report sheds no light on any possible risk to IQ for children in areas with 

DWFCs typical for New Zealand. If anything though, the results are not alarming, as 

the prevalence of dental fluorosis in New Zealand appears very low.  

 

Since the NRC Report (2006) and the above 2008 meta-analysis, a few further studies 

have been published. A very recent study involved 331 subjects (7 to 14 years old) 

from four schools in a region of Inner Mongolia (whose drinking water was not 

contaminated with arsenic or deficient in iodine) (Ding et al, 2011). The mean 

DWFC’s in the four sites were 0.28 ppm, 0.79 ppm, 1.78ppm and 1.82 ppm; and the 

ranges were 0.24-0.31 ppm, 0.47-1.32 ppm, 1.14 – 2.58, and 0.32 – 2.84 ppm 

respectively, with no level reaching 3 ppm. Children were administered the 

Combined Raven’s Test – the Rural in China (CRT-RC3) to assess their IQ,  with results 

classified into one of 7 possible categories. Urinary fluoride levels were also 

measured.  

 

                                                 
1
  The relationships between water fluoridation Iodine (and Arsenic) will be discussed in a further advisory 

considering evidence of effects of water fluoridation on the endocrine system  
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There was quite a good positive correlation between the mean urinary fluoride levels 

and five grades of dental fluorosis severity (normal, questionable, very mild, mild, 

and moderate). This again indicates the “robust” dose-response relationship for this 

uncontroversial effect. However there was a much less convincing relationship 

between the mean urinary fluoride levels and corresponding mean IQ estimates in 

these five groups. The highest mean IQ occurred in the second highest of the five 

urinary fluoride groups (not in the lowest urinary F group). Also, the highest urinary F 

group had the middle value IQ (third of five; not the lowest IQ). Furthermore, the 

lowest urinary F group’s mean IQ was just 0.53 of one point higher than that of the 

highest urine fluoride group (104.07 – 103.54) even though the latter had mean 

urinary F levels nearly twice the former (1.46 mg/L v 0.8 mg/L). These findings 

suggest that no clear dose-response relationship existed with respect to IQ.    

 

It should be recognised that the authors analysed their data differently, forming ten 

groups based on different mean levels of urinary fluoride. They stated that the mean 

IQ declined by about 4.877 points from the first to the tenth group; however as with 

the (dental fluorosis based) five group comparison above, results were erratic. Thus 

(from Figure 2) the highest IQ was found in the fourth (not the lowest) urinary 

fluoride group, the IQ of the eighth (third highest) fluoride group was the same or 

very similar to that of the second fluoride group, and the lowest mean IQ was in the 

seventh group (not the eighth, ninth or tenth). The highest fluoride group had a 

mean urinary fluoride over ten times higher than the lowest fluoride group; i.e. 

2.956 mg/L versus 0.262 mg/L. The authors’ “adjusted estimate” (95% C.I) was a 

decrease of 0.59 of one IQ point with every increase in urinary fluoride of 1 mg/L.    

 

(See figure 2 pg 1945. The relationships between low levels of urine fluoride on 

children’s intelligence, dental fluorosis in endemic fluorosis areas in Hulunbuir, Inner 

Mongolia, China.  Ding et.al. under the references tab www.NFIS.org.nz)  

 

Again, given the imperfections in design, the significance of such a tiny “finding” is 

highly questionable, not just on an individual basis but also on a population basis.   

Furthermore, the statistical analysis is also questionable. It too assumes a linear 

dose-response relationship with no threshold; that is, it assumes that any amount of 

fluoride can adversely affect the brain.   

 

Furthermore, the authors acknowledged the possibility of confounding in their study, 

and were very cautious in their conclusions. Their comments included:  

• “Children’s intelligence is very susceptible to many social and natural factors 

like economic situation, culture and geological environments.” 
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• “It seems difficult to determine whether the difference of children’s IQ scores 

in two different regions is caused by fluoride exposure or other factors.” 

• “It should be recognised that the limitation of this study was its disability to 

describe the influence of confounding related to parents on children’s 

intelligence.”  

• “Children with very mild or mild dental fluorosis probably have no difference 

on intellectual performance against normal children” 

 

In summary, these various study reports often provide little information on a range 

of important factors including the validity of the test instruments (various different 

IQ tests being used, which might also complicate a meta-analysis); the degree of 

exclusion of observer bias (via “blinding”); and the presence of potential 

confounding factors, such as levels of parental education and income. With some 

scenarios, it is possible that other co-contaminants (eg high arsenic, low or very high 

iodine, or even PAHs) were at least partly responsible for observed differences. Also, 

the possibility of publication bias needs to be seriously considered, as “positive” 

studies are generally more likely to be published.  

 

I note that some “negative” studies have been reported. These include a brief report 

or abstract by Hu et al (2007 English translation), which found no significant 

differences in IQs between students living in a drinking water-related endemic 

fluorosis area (with DWFC of 7 mg/L) and students in a control area (DWFC < 0.8 

mg/L).  The IQs of some adults were also measured, and it was found that the 

intellectual ability and even the life expectancy of those living in the endemic region 

seemed higher. However this study cannot be critiqued in terms of its design as few 

details are provided.  

 

Perhaps most significantly, none of the above studies enable any direct comparison 

between the IQs of children experiencing DWFCs of around 0.7 to 1 ppm (mean 0.85 

ppm) and those having levels substantially lower than that, say 0.2 to 0.3 ppm. 

Therefore they provide no direct evidence to conclude that IQs are adversely 

affected by living in fluoridated areas in NZ as opposed to non-fluoridated areas.  

 

Such a comparison has been attempted by generalising from very high fluoride levels 

right down to very low levels. However graphs or figures showing “statistically best 

fit” straight lines extrapolating IQ test results at very high DWFCs down to a DWFC of 

zero in an attempt to estimate the IQ at low or very low DWFCs are based on an 

unproven assumption that any risk of adverse effects of fluoride on the brain does 

not change other than directly proportionally (“one-to-one”) with changing dose, 
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and that absolutely no dose is safe. This assumption or assertion is unproven, and is 

unlikely to apply.  

 

It is important to consider total daily fluoride doses, not just those from drinking 

water, and to recognise that the latter depends on ingested volumes as well as 

DWFCs. Also, as noted in the NRC Report, the apparent reasonable consistency of 

the findings from these (largely Chinese) studies warrants further research, and 

renewed consideration of optimum levels of fluoride in drinking water. 

 

The NRC (2006) Report noted that at that time, questions about the effects of 

histological, biochemical, and molecular changes caused by fluorides cannot be 

related to specific alterations in behaviour or known (neurological) diseases. It also 

made a number of recommendations, which still apply in 2011. These included that 

studies of populations exposed to different concentrations of fluoride in drinking 

water should include measurements of reasoning ability, problem solving, short- and 

long term memory, as well as IQ.  Also, care should be taken to ensure that proper 

test methods are used, that all sources of exposure to fluoride are assessed, and that 

comparison populations have similar cultures and socioeconomic status.   
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