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Urinary iodine excretion correlates with milk iodine
content in seven British towns

M NELSON,'* D I W PHILLIPS,' J A MORRIS,' AND T J WOOD,2

From the MRC Environmental Epidemiology Unit,' University ofSouthampton, Southampton General Hospital,
Southampton S09 4XY and AFRC Institute of Food Research (Reading Laboratory),2 Shinfield, Berkshire;

SUMMARY In February and May 1986, weekly samples of whole pasteurised milk were collected
from the 24 dairies supplying seven British towns. A random sample of 96 women aged 25-64 was

drawn from general practitioners' lists in each town, and catch specimens of early morning urine were

collected by post from 194 subjects in February and from 186 subjects in May. Median milk iodine
concentration was significantly greater in February (235 tg/l) than in May (119 lg/lI). The median
urine iodine concentration (expressed per g of creatinine) was also greater in February (106 jig/g)
than in May (78 gg/g). There was a strong and statistically significant correlation between milk and
urine iodine concentrations in the seven towns in February (Spearman's r = 0 79, p = 0 04). Within
the towns, the change in milk iodine levels between February and May was positively associated with
the change in the iodine:creatinine ratio over the same period. There is concern that an excess of
dietary iodine may be harmful to some individuals. Should it prove desirable to reduce iodine intakes
at the community level, the present results suggest that this could be achieved by a reduction in milk
iodine levels, which can be readily brought about by adjusting the levels of iodine in cattle feed.

The major dietary sources of iodine in Britain are milk
and dairy products, fish, meat, and cereal foods. 1 Milk
is especially important, contributing as much as halfof
the adult iodine intake in winter,1 2 although it may
vary in its iodine content up to twofold geographically
and up to fivefold seasonally.34 In the light of a
possible seasonal association between milk iodine
levels and thyrotoxicosis incidence,3 it is important to
know to what extent milk iodine influences iodine
status in the population. Iodine status has been
assessed in epidemiological studies by measuring
urinary iodine excretion.5 We have investigated the
correlation between urinary iodine excretion and milk
iodine content in seven British towns to see if milk
iodine is a major determinant of iodine status in these
communities. Also, our results give a measure of
urinary iodine excretion in a random sample of British
women for the first time in over 20 years.

Methods

From June 1984 through May 1985, 20 ml of whole
pasteurised milk were collected weekly from each of24
* Present address: Department of Food and Nutritional Sciences,
King's College London, Campden Hill Road, London W8 7AH

dairies supplying seven British towns: Barrow-in-
Furness, Chester, Hastings, Middlesbrough,
Plymouth, Preston, and Southampton. The towns
were those included in a parallel study of milk iodine
and thyrotoxicosis.3 Representative monthly milk
samples for each town were obtained by combining the
samples from the different dairies in proportion to
their share of the overall milk sales in the towns.

In each town, an age-stratified random sample of 96
women aged 25-64 was drawn from the practice lists
of three general practitioners selected to encompass
the geographical spread and range of socioeconomic
conditions in the town. In late February,
approximately half the subjects in each town (total
n = 322) received a letter from their general
practitioner and a small parcel holding a 30 ml Sterilin
plastic screw-cap sample tube containing 1 g boric
acid, a collecting tray, and instructions to collect a
20 ml catch specimen of early morning urine and
return it to the surgery. In May, letters and parcels
were posted to the remaining subjects (n = 298). The
net response rate was 62% in February (between 54
and 70% in the individual towns) and 67% (54-77%)
in May. Because (a) our aim was to collect the urine
samples within intervals that corresponded to periods

72

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jech.bm
j.com

/
J E

pidem
iol C

om
m

unity H
ealth: first published as 10.1136/jech.42.1.72 on 1 M

arch 1988. D
ow

nloaded from
 

http://jech.bmj.com/


Urinary iodine excretion correlates with milk iodine content in seven British towns

of relatively stable milk iodine levels (3-4 weeks), and
(b) the delay between the initial posting and the return
of the samples from the general practitioners was of
the order of two to three weeks, there was not
sufficient time to arrange second postings to non-
responders.

Iodine concentration in milk and urine was
determined using a modification of the dry-ashing
method of Moxon and Dixon.6 The 84 monthly milk
samples were analysed individually. Average urinary
iodine excretion in each town was estimated as
follows:
The February urine samples were analysed
individually for creatinine using a two point
modification ofthe Jaffe reaction on the LKB reaction
rate analyser. All the samples were ranked according
to creatinine concentration and divided into three
groups: high creatinine (above the 3rd quartile);
medium (between the 1st and 3rd quartiles); and low
(below the 1st quartile). In each town, aliquots of the
individual samples were combined according to their
creatinine values (low, medium or high) to give three
pooled samples, which were then analysed for
creatinine and iodine concentration. Urinary iodine
excretion in each town was expressed as the weighted
average of the iodine:creatinine (I:Cr) ratios ofeach of
the three pooled samples. The May samples were
analysed in the same way.
The validity of this technique for estimating group

iodine excretion was tested by conducting iodine and
creatinine analyses on all individual urine samples in
one town (Hastings) for one month (February) and
comparing the mean of the individual I:Cr ratios with
the value calculated from the pooled samples as above.
The two methods of calculation gave I:Cr ratios
differing by less than 2-6 pg/g, well within the limits of

analytical error of the technique for iodine estimation.

Results

The table shows milk iodine concentration (pg/1) in
the seven towns over 12 months and in February and
May. Annual averages ranged from 130 jg/l in
Barrow to 200 jg/l in Plymouth. Median milk iodine
concentration was significantly higher in February
(235 jg/i) than in May (1 19 jig/i) (p= 0-02, Wilcoxon
rank sum test). Differences in milk iodine
concentration between towns ranged from 4 to
131 jig/i in February and from 6 to 62 gg/i in May,
whereas differences between values in February and
May within towns ranged from 7 to 185 jg/l. Seasonal
differences within towns were thus greater than the
geographical differences between towns.
The I:Cr ratios for the seven towns in February and

May are also shown in the table. Values ranged from
90 to 126 jig/g in February and from 66 to 97 jg/g in
May. The median I:Cr ratio in February (106 pg/g)
was significantly greater than in May (78 gg/g)
(p=0-02, Wilcoxon rank sum test).
The geographical association between milk iodine

concentration and the I:Cr ratio in the seven towns in
February and May is shown in figure 1. In February,
there was a strong and statistically significant positive
correlation between milk iodine levels and urinary
iodine excretion in the towns (Spearman's r= 0-79,
p= 0 04). In May, the relation was less strong
(Spearman's r=0-61) and did not reach statistical
significance (p = 0 15).

Figure 2 shows that, within the towns, the change in
milk iodine levels between February and May was

positively correlated with the change in the average
I:Cr ratio over the same period (Spearman's r= 0-6 1),

Average annual, February, and May milk iodine concentrations (pug/l) in seven English towns; and average urinary
iodine:creatinine ratio (pug/g) in February and May in pooled casual specimensfrom women aged 25-64 (see textfor method of
calculation).

Milk iodine concentration (pg/l) I:Cr ratio (.u/g)

Town Annual February May February May

Barrow 130 178 126 90 67
Chester 132 158 93 102 76
Hastings 162 289 104 115 78
Middlesbrough 142 235 99 106 66
Plymouth 200 282 130 124 88
Preston 154 162 155 102 97
Southampton 166 257 119 126 78

All towns

Median 154 235 119 106 78
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Discussion

This study has shown that the marked
geographical variations in urinary iodir
seven British towns correlate strongly v

content of milk.
Iodine in milk is derived from cattle

with iodine7 and, to a lesser extent, iodo
teat disinfection and sterilisation of mil
The raised milk iodine concentration
reflects higher feed levels in winter
previous findings.24 The seasonal diffe
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English towns. Spearman's rank correlai
r=0-61, p=0 15.
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iodine content were more pronounced than the
* * regional differences.

* There were no significant differences in the
distribution of urine creatinine concentration in the
low, medium, and high groups between towns in either
February (X2=304, p>0975) or May (X2= l4-06,
p=0031). Given the method of sampling and the
similarity of response in each town, it is unlikely that
there were major differences in the average level of
creatinine excretion from one town to another.

250 30 Moreover, there is no reason to believe that there were
Jg/l) systematic differences in the levels of creatinine or

iodine excretion between responders and non-
reatinne ratlo, responders. If it is assumed that average daily
inarseven Engs creatinine excretion in these women was about 1 g
p = 004; May: (8 8 mmol) a day,9 then the results for the urinary I:Cr

ratio suggest that daily iodine excretion was of the
order of 63-101 gg in summer and 90-126 gg in
winter. Theses values are similar to estimates of iodine
excretion in 1963-42 despite a doubling of milk iodine

ntration there levels in the 20 year interval. They also agree with the
of 18 ng/g in median estimate of daily iodine excretion in Preston
of 18 gg/g in (70 jig) and Southampton (76 jg) in August 1983,

based on 24-hour urine collections.10 The available
evidence thus suggests that while milk iodine
concentration has increased in the last 20 years, there

seasonal and has been no apparent change in the levels of urinary
iodine excretion. This may be due to changes in diet

vith the iodine over this period (eg, the decline in fish consumption
from 5 94 oz per person per week in 1964 to 4 89 oz per

feed enriched person per week in 1984i ); to differences in analytical
phors used for techniques used in the different studies of iodine
k equSipment.8 excretion; or because the methods for estimating
knFeqruipmn iodine excretion differed in the two studies (individual

and confirms v pooled samples). These results do not alter the

rences in milk conclusion that the proportion of dietary iodine from
milk has increased substantially over the last 20 years.
Nor do they undermine the strength of the correlation
between urinary iodine excretion and milk iodine
concentration observed in the present study. Thus, in
spite of the modest response rates (range 54-77%), the
I:Cr ratio may be of value in estimating the relative
iodine excretion between towns. This method for
collecting urine "by post" may have application in
other epidemiological surveys, particularly where
more than one posting is possible and response rates
can be improved.

Urinary iodine excretion has been shown in
metabolic balance studies to be directly related to

50 200 levels ofiodine intake and not to individual differences2b-May in iodine absorption or faecal losses,2 12 The
cati. community differences in the average I:Cr ratio

is change in milk observed in the present study are therefore likely to
period in seven relate primarily to differences in iodine intake. As milk
tion coefficient. consumption shows little regional variation in

England,"l it can be concluded from fig 1 that
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much of the difference in urinary iodine excretion
between towns in February is likely to be due to the
difference in milk iodine levels. This is consistent with
the finding that 39-46% of dietary iodine in winter is
derived from milk alone.' In May, when milk
contributes only 9-15% of dietary iodine, other
sources such as meat, eggs, and fish presumably
account for a greater proportion of the geographical
variation in urinary iodine excretion.
The seasonal differences in iodine excretion are

similarly accounted for by the February-May
differences in milk iodine levels. Average milk intake
in Britain is 3A47 pints per person per week,"
equivalent to 281 g a day. A change in milk iodine of
100 pg/l would thus yield an extra 28 jg I/day. Figure
2 suggests that approximately 18 out of the 28 jg
would be lost in the urine. This represents an
absorption rate of64%, similar to previously reported
values.2
The minimum level of iodine intake required to

prevent goitre is well established at 75 jg/day in
adults.'3 There is concern, however, that an excess of
iodine may be harmful to some individuals: the peak in
the onset of thyrotoxicosis correlates with the winter
peak in milk iodine concentration.3 Should it prove
desirable to alter the average level of iodine intake in
the community as a whole, the observation that a
constant proportion of iodine from cattle feed is
excreted in the milk,2"4 coupled with the findings of
the present study, suggests that such an alteration
could be readily effected by changing the iodine level
in feed.

We extend our thanks to S P Cox for help in piloting
the postal method for the collection of urine, Dr G
Morreale de Escobar for analysis of iodine in
validating the pooled sample method for estimating
iodine excretion in groups, to the general practitioners
in the seven towns for allowing access to their patient
lists for sample selection, and to the women without

whose cooperation the study would not have been
possible.
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