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ABSTRACT: Human studies of intrasex variability have shown that males are
intellectually more variable. Here we have performed retrospective statistical
analysis of human intrasex variability in several different properties and
performances that are unrelated or indirectly related to intelligence: (a) birth
weights of nearly 48,000 babies (Medical Birth Registry of Norway); (b) adult
weight, height, body mass index and blood parameters of more than 2,700 adults
aged 18–90 (NORIP); (c) physical performance in the 60 meter dash event of
575 junior high school students; and (d) psychological performance reflected by the
results of more than 222,000 undergraduate university examination grades (LIST).
For all characteristics, the data were analyzed using cumulative distribution
functions and the resultant intrasex variability for males was compared with that for
females. The principal finding is that human intrasex variability is significantly
higher in males, and consequently constitutes a fundamental sex difference. � 2008
Wiley Periodicals, Inc. Dev Psychobiol 51: 198–206, 2009.
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INTRODUCTION

Sex differences have formed the basis for an extensive

literature (for review see: Andersson, 1994; Becker et al.,

2005; Craig, Harper, & Loat, 2004; Geary, 1998) and have

been explained both by culturally mediated gender

roles (Eagly, 1987), intermale competition (Archer &

Mehdikhani, 2003), higher mortality (e.g., Migeon,

2006), and by Darwin’s principles of sexual selection

(Andersson, 1994; Geary, 1998). Most of the studies on

sex differences have focused on differences in mean

values rather than differences in variability. In humans

particular attention has been devoted to differences in

mental abilities and in behavior. It has long been a paradox

that there are ‘‘more male geniuses, more male criminals,

more male mental defectives’’ (Heim, 1970, p 137) in

spite of only minor differences between the mean

performances of the two sexes. This paradox is likely to

have a multi-factorial basis. One of the contributing

factors could be a higher male variability as indicated by

IQ test scores. Males are more variable with respect to

intelligence (Arden & Plomin, 2006; Deary, Thorpe,

Wilson, Starr, & Whalley, 2003; Hedges & Nowell,

1995; Heim, 1970; Nowell & Hedges, 1998) and

physical aggression (Pomiankowski & Møller, 1995)

than females. Analyses of degrees at UK Universities
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also show overrepresentation of males at the extremes

(Mellanby, Martin, & O’Doherty, 2000; Smith & Nylor,

2001).

An important question is whether this greater male

variation is due to genetic mechanisms or whether it

represents a consequence of social factors or a combina-

tion of the two also involving stress and sex hormones.

A closely related question is whether a higher male

variability has been evolutionary beneficial because

variability is needed for a species to adapt to changing

environmental conditions (Geary, 1998) and thereby

ensure survival. From the theories of natural selection

(Darwin, 1859) and sexual selection (Andersson, 1994)

greater male variability is expected in traits important for

intermale competition (Archer & Mehdikhani, 2003;

Pomiankowski & Møller, 1995) and for female selection

of mating partners (Houle, 1992; Wilcockson, Crean,

& Day, 1995). Females that choose males with high fitness

are more likely to have offspring that will survive and

reproduce compared to females that are less selective in

their choice of mating partner. Because females have

fewer chances to reproduce, it has been argued that it is

more important for females to be selective (Darwin, 1871;

Trivers, 1972). Females may consider certain traits in

males particularly important and will prefer males with

these traits. A sexual selected trait such as size has shown

greater male variability in several species (Wilcockson

et al., 1995).

In the present study, we asked whether greater

variability among males is a general phenomenon not

limited to mental abilities or sexual selected traits. We also

asked if males are more variable before social factors

come into play. To answer these questions we searched for

data describing a variety of traits, including traits that are

unlikely to be explained by culturally mediated gender

roles, like birth weight and blood parameters. We

analyzed data with respect to intrasex variability in

physical properties (including birth weight and various

blood parameters), juvenile physical performance (60 m

running), and psychological performance (university

grades).

METHODS

The information about a real-valued variable lies in its

probability distribution, given by the cumulative distribution

function (CDF), which represents the probability that the

variable is less than or equal to a particular value. In turn,

the relationships between CDFs for a particular characteristic are

most readily assessed using the inverse cumulative distribution

function, also known as the quantile function (Laake, Laake, &

Aaberge, 1985). The difference between the inverse cumulative

functions—in this study, the CDF for males minus that for

females for each particular characteristic—is the distance

function that reveals the nature of the difference between the

probability distributions for males and females. The behavior of

the distance function plots is illustrated in Figure 1. A straight

line distance function parallel to the X axis indicates no
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FIGURE 1 Illustration of the distance function plot showing

three different types of blood sample data from Table 1. The

solid line is the distance function and the dotted lines are the

extrema of the confidence interval. The curve representing

the bilirubin data deflects upward to the right showing greater

male variability. The curve representing calcium data does not

significantly defect in either direction and illustrates non-

significant differences in variability between genders. The curve

representing T4 data deflects downward to the right illustrating

greater female variability.
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difference in variability between the genders; an upward

(positive slope) curve indicates a greater male variability, and

a downward (negative slope) curve indicates a greater female

variability.

Data

Data on birth weight for all children born alive in Norway in

2002 were obtained from the Medical Birth Registry of Norway.

Only data from babies born from 37 through 41 weeks of

pregnancy are presented here. The child with the largest recorded

birth weight (9,800 g) was omitted because both the head

circumference and the length were average suggesting that the

birth weight was wrong. The data analyzed were collected on

24,170 boys and 23,673 girls. Data on weight, height and BMI

for adults were obtained from NORIP. These data covered

1,288 males and 1,444 females aged 18 through 90. Blood

parameter values were also obtained from NORIP (Felding et al.,

2004). NORIP reference individuals had to meet specific

criteria (Rustad et al., 2004) to be representative of the

population. Sixty-meter dash times for junior high school

students were collected from mixed physical education classes

supervised by one teacher from 1986 to 2005. Each person was

included only once. If one person’s finish time was recorded in

more than one school year, the time from the earliest year was

used. The datasets comprised 291 boys and 284 girls from three

successive school years. These datasets were standardized to

the mean of the youngest schoolchildren, aged 13. Data on

113,087 examinations by females and 109,567 examinations by

males for undergraduate studies at the University of Oslo from

1990 to 2000 at the Faculty of Mathematics and Natural

Sciences, the Faculty of Humanities, and the Faculty of Social

Sciences were obtained from LIST.

Statistical Methods

Graphs and Levene’s test for equality of variances were made/

calculated using Q-distance version 1.3.3. (http://folk.uio.no/

knutle/q-distance.html). p-value 0.05 was set as boundary

between significant and non-significant differences in intrasex

variability between genders.

Let X and Y be two variables with cumulative distribution

functions (CDFs) F and G, respectively. We chose not to be

specific about the distribution functions F and G, and our main

interest lies in the distance between the CDFs. As a measure of

the difference we study the distance function given by

L�1ðtÞ ¼ F�1ðtÞ � G�1ðtÞ for 0 � t � 1;

where F�1ðtÞ and G�1ðtÞ are the inverses of the CDFs,

respectively. The estimate of L�1ðtÞ is given by

L̂�1ðtÞ ¼ F̂�1
m ðtÞ � Ĝ�1

n ðtÞ for 0 � t � 1;

where F̂mðtÞ and ĜnðtÞ are the empirical distribution functions,

based on m and n observations. The confidence intervals are

based on asymptotic results, and their derivations can be found

in Laake et al. (1985). Graphs were smoothed using the

non-weighted LOWESS algorithm in BioArray Software

Environment (http://base.thep.lu.se/), version 1.2.16.

All data points for each gender are sorted in increasing

order, and the proportions of data less than any given data

point calculated. Then the percentiles (Y-values) are calculated

for proportions between 0.0 and 1.0 (X-values). For each

proportion, the differences shown as solid line curves were

obtained by subtracting the female Y-value from the male

Y-value. Dotted line curves on either side are 95% con-

fidence intervals.

Fisher’s variance ratio (VR) statistic was calculated by

dividing male variance by female variance (Cancro, 1971). To

correct for VR bias (Katzman & Alliger, 1992; Shaffer, 1992),

the VR was log transformed. A log-transformed VR (LTVR)

yields a measure of central tendency around zero (Kling, Hyde,

Showers, & Buswell, 1999). A positive LTVR describes greater

male variance and a negative LTVR describes greater female

variance (Archer & Mehdikhani, 2003). The LTVR statistic is

included as a measure of information for easier comparison of

significance in relation to other studies. Levene’s test for equality

of variances was also calculated since this test has a reasonably

good robustness for validity against non-normal distributions

(Miller, 1997).

RESULTS

Birth Weight

First we looked at all children born alive with respect to

variability in birth weights and found greater male

variability (analyzes not shown). Since the smallest

children were only 100 g and it is known from earlier

studies that males are 20% more likely than females to die

in utero and during infancy (Migeon, 2006) and that males

are more vulnerable to most physical hazards such as

pregnancy complications and infections (Rutter, Caspi, &

Moffitt, 2003), the data shown here has been limited to

children born alive from 37 through 41 weeks of

pregnancy. In this group, the mean birth weights plus

or minus the standard deviation (SD) were 3,670� 514 g

for boys and 3,547� 492 g for girls. The median birth

weight was 3,660 g for boys and 3,540 g for girls. The

difference between the medians, 120 g, is the distance

between the CDFs at the 0.5 percentile (Fig. 2 ‘‘Birth

weight’’, Arrow). In births at term, boys generally

are larger than girls. This is evident in the curve, as its

Y-value is always greater than zero. However, the curve

deflects gradually upwards with steeper upward de-

flection at 0.95, representing an increase in the weight

difference between the heaviest boys and the heaviest

girls. Levene’s (1960) test for equality of variances gave

a p-value of less than 0.0001 showing a significant

difference between the variances of weights of boys and

girls born at term. LTVR¼ 0.038 indicating greater male

variance.
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Adult Weight, Height, and
Body Mass Index (BMI)

In general, males were found to be heavier (Fig. 2) and

taller (Fig. 2) than females, as indicated by Y-values

not being negative. This is reflected in their relevant

means� SD: 79.12� 10.09 kg for males and 64.53�
9.48 kg for females. The median is 78.00 kg for males and

63.00 kg for females. The curve deflects downwards at

0.9 indicating a decrease in the weight difference between

the heaviest males and the heaviest females. For height,

the mean� SD is 178.84� 6.89 cm for males and

165.86� 6.17 cm for females. Males vary from 147 cm

through 204 cm, while females vary from 150 cm through

185 cm. The median is 178 cm for males and 166 cm for

females. The curve deflects gradually upwards, represent-

ing an increase in the height difference between sexes. For

height and weight males showed greater variability, but

females were more extreme in BMI (Fig. 2). Females vary

from 15.59 to 43.25 with median¼ 22.99 while males

vary between 16.18 and 37.24 with median¼ 24.68. In

general males have a higher BMI than females, but the

curve deflects downwards from the 0.5 percentile and

crosses the X-axis at 0.95. This indicates a decrease in the

difference in BMI between sexes. Negative Y-values show

that females with the highest BMI have a higher BMI

value than the males with the highest BMI. This may be

explained by differences in height between males and

females. Levene’s (1960) test for equality of variances

showed that differences in weight, height and BMI were

significant at p-values <0.001. LTVRs for weight, height

and BMI are 0.054, 0.096 and �0.130, respectively.

Blood Parameters

Of the 31 blood parameters analyzed, 13 showed greater

male variability, 11 non-significant differences between

sexes, and only seven showed greater female variability.

The SD for males, the SD for females, P-value from

Levene’s test for equality of variances and LTVR’s

are listed in Table 1. p-values vary from 2.457E-025

(significant) to 0.96321 (non-significant). The entries in

Table 1 are sorted according to p-value and variance, from

greater male variance through non-significant differences

to greater female variance. Examples of the three different

types of blood parameter results are shown in Figure 1.

Physical Performance

The mean 60 meter dash times� SD for boys and girls

were 9.5� 0.72 s and 10.0� 0.60 s, respectively. The

curve (Fig. 3) is negative because boys generally ran faster

Developmental Psychobiology

FIGURE 2 Distance functions for physical characteristics: birth weight, adult weight, adult

height and adult BMI. Arrow: The difference between the medians (¼the distance between the

CDFs at the 0.5 percentile). All curves but adult BMI indicate greater male variability. The solid

line is the distance function and the dotted lines are the extrema of the confidence interval.
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than girls with a median of 9.5 s for boys compared to

10.0 s for girls. The left downward deflection of the curve

shows that the difference between boys and girls increases

among the fastest runners. Male running times range from

12.4 to 7.6 s, compared to the female range of 12.1 to 8.4 s.

Levene’s (1960) test for equality of variances gave a

p-value of 0.0275 showing a significant difference

between the variances of the running times of male and

female junior high school students. LTVR¼ 0.158

indicating greater male variance.

Psychological Performance

Undergraduate university grades range from A (1.0 on the

Norwegian numerical scale) to E (4.0 on the scale). All

grades pooled give a mean� SD of 2.6� 0.67 for males

and of 2.6� 0.55 for females. The median for both sexes

also was 2.6. However, the three faculties in question—

Mathematics and Natural Sciences, Humanities, and

Social Sciences—evaluate examinations differently, and

the results are therefore presented separately. As can be

seen in Figure 3, the difference at the 0.4 percentile is zero

for the Faculty of Mathematics and Natural Sciences.

The negative values below 0.4 and the positive values

above 0.4 show, respectively, that the marks of the best

males are better than those of the best females, and that

the marks of the weakest males are weaker than those of

the weakest females. For this Faculty the mean� SD were

2.6� 0.79 for males and 2.6� 0.76 for females. LTVR¼
0.034. Similar trends are shown in the curves for the

Developmental Psychobiology

Table 1. Gender Differences in Blood Parameters

Sample

SD

p-valuea LTVRbM (n) F (n)

Alanine transferase 15.0 (1,080) 9.19 (1,220) 2.457E�025 0.426

Creatine kinase 79.2 (801) 47.3 (1,048) 7.638E�023 0.448

g-Glutamyl transferase 22.7 (653) 13.3 (728) 2.025E�016 0.464

Inorganic phosphate 0.20 (1,228) 0.16 (1,365) 1.885E�012 0.193

Cholesterol/HDL 1.15 (1,220) 0.94 (1,379) 3.626E�012 0.175

Bilirubin 5.48 (1,290) 4.24 (1,448) 1.957E�011 0.223

Aspartate transaminase 7.52 (1,012) 5.78 (1,130) 2.072E�009 0.229

Creatinin 9.17 (1,243) 7.93 (1,391) 7.542E�007 0.126

Triglycerides 0.62 (556) 0.50 (645) 8.517E�005 0.187

Uric acid 61.0 (1,232) 55.3 (1,388) 1.012E�003 0.085

Amylase 24.6 (340) 21.0 (379) 0.02194 0.137

Albumin 2.81 (1,275) 2.64 (1,433) 0.02233 0.054

Urea 1.23 (1,187) 1.19 (1,346) 0.04363 0.029

Sodium 1.99 (1,235) 1.97 (1,405) 0.07206 0.009

Glucose 0.51 (492) 0.47 (558) 0.07257 0.071

Phosphate amylase 13.1 (214) 10.6 (283) 0.19809 0.184

Calcium 0.089 (1,215) 0.088 (1,375) 0.83980 0.010

Iron saturation 11.2 (369) 10.9 (298) 0.89860 0.024

Protein 3.90 (958) 3.96 (1,027) 0.96321 �0.013

Magnesium 0.057 (980) 0.058 (1,141) 0.72534 �0.015

Iron 6.32 (1,076) 6.50 (1,233) 0.71808 �0.024

Potassium 0.247 (1,226) 0.254 (1,380) 0.39630 �0.024

Lactate dehydrogenase 26.4 (215) 28.2 (244) 0.35650 �0.057

LDL 0.93 (1,208) 0.97 (1,374) 0.11319 �0.037

Alkaline phosphatase 16.5 (444) 18.1 (510) 0.04259 �0.080

Cholesterol 1.08 (1,285) 1.13 (1,448) 0.04085 �0.039

Thyroid-stimulating hormone 0.76 (107) 1.21 (125) 3.003E�003 �0.401

Total iron-binding capacity 7.14 (419) 8.54 (342) 3.390E�004 �0.156

Calcium (albumin corrected) 0.070 (1,191) 0.078 (1,343) 5.837E�004 �0.094

Tetraiodothyronine 13.1 (78) 23.4 (89) 1.873E�005 �0.504

Direct HDL 0.32 (1,222) 0.40 (1,379) 2.984E�013 �0.194

Blood parameters with corresponding SD for males (M) and females (F), number of samples (n) and p-value

from Levene’s test for equality of variances. Entries are sorted after p-value and variance, from greater male

variance through non-significant differences to greater female variance.
aLevene’s test for equality of variances.
bLog-transformed Fisher’s variance ratio.
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Faculty of Humanities and the Faculty of Social Sciences.

At the Faculty of Humanities the difference at the

0.95 percentile is zero. The negative values below

0.5 show that the marks of the best male students are

better than those of the best female students. Among the

poorest examination results, males tend to have lower

marks than females. The means� SD were 2.5� 0.42 for

males and 2.5� 0.39 for females. LTVR¼ 0.064. At

the Faculty of Social Sciences the mean� SD were

2.7� 0.45 for males and 2.7� 0.40 for females. As seen in

Figure 3, the marks of the best males are better than those

of the best females (negative values below 0.2) and the

marks of the weakest males are weaker than those of

the weakest females (positive values above 0.8). LTVR¼
0.102. Levene’s test for equality of variances showed that

the differences in the variances of examination results

were significant at p-values <0.0001 for the Faculty

of Mathematics and Natural Sciences, the Faculty of

Humanities, and the Faculty of Social Sciences.

DISCUSSION

Sex Differences in Mean Values Are
Relatively Small

Comparison of mean values show that there are some

differences between males and females, but also that these

are often smaller than the intrasex variability (Becker

et al., 2005; Craig et al., 2004; Eme, 2007). Consequently,

differences in mean values give very limited information

about the properties of individuals. It is, however,

interesting to note that intersex differences appear to

increase in more developed societies (Schmitt, Realo,

Voracek, & Allik, 2008) and that the so called gender gap

in math skills is smaller in gender equal societies (Guiso,

Monte, Sapienza, & Zingales, 2008).

In contrast to mean values, differences in variability are

more politically sensitive because they have the con-

sequence (given similar mean values) that the more

variable sex will have a higher representation at the

extremes relative to the less variable sex. This appears

to be the case with human intelligence and behavior

(e.g. Arden & Plomin, 2006; Deary et al., 2003; Heim,

1970; Nowell & Hedges, 1998) as well as with perform-

ance at universities as shown here and by others (Deary

et al., 2003; Mellanby et al., 2000; Smith & Nylor, 2001).

Undergraduate university grades and the non-completion

rate show similar distribution patterns as intelligence,

although the grades are influenced by other factors

in addition to intelligence, including motivation, oppor-

tunity to study, and performance in general. In this context

it is interesting to note a recent Swedish report contending

that males work within a larger spectrum of different

occupations than do females, and are over-represented

in both low and high status occupations (Eriksson &

Svensson, in press).

Social Factors Alone Cannot Explain the
Greater Male Variability

The greater male variability in birth weight shown here

gives strong support to the notion that biological factors

Developmental Psychobiology

FIGURE 3 Distance functions for physical and psychological performance: the 60 m dash times,

Grades at Faculty of Mathematics and Natural Sciences, Faculty of Humanities, and Faculty of

Social Sciences. All curves indicating greater male variability. The solid line is the distance

function and the dotted lines are the extrema of the confidence interval.
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contribute. This finding cannot be ignored because it is

based on a large and clearly unbiased sample (all of the

48,000 babies born alive at term in Norway in 2002), and

because the variation is present at birth before different

social influences come into play. This finding is also in

agreement with the observations that males have higher

mortality (Migeon, 2006), and are more vulnerable to

pregnancy complications (Rutter et al., 2003). Further,

there is a correlation between the normal variance in

birth weight and IQ (Shenkin, Starr, & Deary, 2004;

Deary, Spinath, & Bates, 2006). Thus, birth weight

and intelligence may not be completely independent

parameters, and from this follows that also some of the

basis for the variability in adult intelligence is likely to be

independent from social factors.

Variability may be Increased After Birth by
Both Social and Biological Factors

As discussed by others (Archer & Mehdikhani, 2003;

Eme, 2007; Geary, 1998), mechanisms acting postnatally

may further enhance male variability more than female

variability. This comprises (a) the slower male than

female biological development (Ounsted & Taylor, 2002;

Trivers, 1972) which may allow genomic information to

be expressed more distinctly, (b) the higher sensitivity of

males to the environment in which they grow up (Geary,

1998; Møller, 1994), and (c) the shorter life span of males

(Clinton & Le Boeuf, 1993; Kruger & Nesse, 2006). Men

are more severely affected by early physical stressors

(e.g., poor nutrition), but also benefit more from optimal

rearing conditions compared to females (Martorell,

Rivera, Kaplowitz, & Pollitt, 1992). This may influence

traits like intelligence (Geary, 1998). Males also show

greater phenotypic and genetic variability for traits

influenced by male hormones, and hormone levels are in

turn influenced by many factors including social stress

and infections (Rowe & Houle, 1996). The higher male

variability in blood parameters shown in the present report

is in line with this. It is noteworthy that the male variability

was larger than that caused by the monthly variation in

female sexual hormonal concentrations. The finding that

most of the blood parameters with higher female variance

were related to thyroidea, BMI, and bile secretion is in

agreement with the fact that both hypothyroidism and

hyperthyroidism are more common among women than

among men (Knudsen, 2005).

Evolutionary Causes and Possible Benefits
of a Higher Male Variability

The sexual selection theory (Andersson, 1994; Burley,

1977; Gross, 1996; Pomiankowski & Møller, 1995)

claims that females are usually limited to choosing ‘‘the

high parental investment strategy’’ (investing more in

their offspring and being highly selective towards mates),

while males can to a larger extent choose strategy

depending on the conditions. This would allow a larger

variety of male qualities to be compatible with reproduc-

tive success, and thereby to permit a greater variability to

exist (Archer, 2006; Moore, 1991).

A recent, exciting discovery is the importance of the X

chromosome and of X chromosome inactivation. While

the autosomes normally carry alleles of the same genes,

the paired X and Y sex chromosomes do not carry

an identical complement of genetic information, the

Y chromosome being much smaller than the X chromo-

some. The X chromosome contains many genes important

for the nervous system (Miller & Willard, 1998; Zechner

et al., 2001). Females are mosaics of X-linked gene

expression with approximately half of the cells with

paternally derived X chromosomes and the other half

of the cells with maternally derived X chromosomes

(Amos-Landgraf et al., 2006; Check, 2005; Gunter, 2005).

From this, one would expect that the effects of each

X-linked gene will be averaged in females, and thus likely

to be less extreme as the full effect of a particular gene

variant would require the female to be homozygote for this

variant. In contrast, males are fully dependent of the one

X chromosome copy they have (Zechner et al., 2001).

If their single copy contains good genes, their good

properties will be expressed in their full glory. This is

thereby one plausible chromosomal explanation for male

variability.

If males fully display their qualities and also are

encouraged to take risks and to compete, then selection of

males can be accomplished more easily. On the other

hand, if females are genetically stabilized to counteract

phenotype/genotype extremism, then the number of

females that can give birth is maximized. This would

allow population size to be maintained, (because breeding

capacity is maintained) while updating the gene pool by

causing a loss of male genes. If this is correct, changes in

the gene pool of a population are more quickly observed

among males than among females.

CONCLUSION

The data presented here show that human greater male

intrasex variability is not limited to intelligence test

scores, and suggest that generally greater intrasex

variability among males is a fundamental aspect of

the differences between sexes. Birth weight, blood

parameters, juvenile physical performance, and university

grades are parameters which reflect many aspects of

human biology. In particular, the differences in variations
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in birth weight strongly suggest that social factors cannot

account for all of the sex differences in variability.

DATA AVAILABILITY

This study used data from four sources:

� Leadership Information and Statistics (Ledelsesinfor-

masjon og statistikk) (LIST), University of Oslo,

Department of Studies (Studieavdelingen), 0316 Oslo,

Norway, Tel.: þ47 22854459, E-Mail: postmottak@

admin.uio.no, website at www.admin.uio.no/sta/list in

Norwegian.

� Medical Birth Registry of Norway (Folkehelseinsti-

tuttet), PO Box 4404 Nydalen, 0403 Oslo, Norway,

Tel.: þ47 22042200, E-Mail: folkehelseinstituttet@

fhi.no, website at www.fhi.no/artikler/?id_54051 in

English.

� Nordic Reference Interval Project (NORIP), a joint

effort of 102 laboratories in Denmark, Finland,

Iceland, Norway and Sweden to recommend serum/

plasma reference intervals for 25 of the most quantities

used in clinical chemistry and with the NORIP Bio-

bank and Database (NOBIDA); Norwegian contact

Mr. Pål Rustad, Fürst Medical Laboratory, Søren Bulls

vei 25, 1051 Oslo, Norway, Tel.: þ47 22909554,

E-mail prustad@furst.no, website at www.furst.no/norip

in English.

� Stokke Junior High School (Stokke Ungdomsskole),

3160 Stokke, Norway, Tel.: þ47 33295700, website at

www.stokke.gs.vf.no in Norwegian. Staff member

supplying data was Mr. Fred Lotherington.
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research reported was funded by the Norwegian Research
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