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Abstract

Purpose The trace element iodine is a vital constituent of thyroid hormones. lodine requirements
increase during pregnancy, when even mild deficiency may affect the neurocognitive development of
the offspring. Urinary iodine concentration (UIC) is the means of assessing iodine status in population
surveys; a median UIC of 100-199 pg/L is deemed sufficient in a non-pregnant population. Milk is the

main dietary source of iodine in the UK and Ireland.

Methods We surveyed the iodine status of 903 girls aged 14-15 years in seven sites across the island
of Ireland. Urine iodine concentration was measured in spot-urine samples collected between March
2014 and October 2015. Food group intake was estimated from iodine-specific food-frequency

guestionnaire. Milk iodine concentration was measured at each site in summer and winter.

Results The median UIC overall was 111 pg/L. Galway was the only site in the deficient range (median
UIC 98 pg/L). All five of the Republic of Ireland sites had UIC £105ug/L. In the two sites surveyed twice,
UIC was lower in summer vs winter months (117 pg/L (IQR 76-165) vs 130 pg/L (IQR 91-194) (p<0.01)).
Milk samples collected from Galway and Roscommon had a lower mean iodine concentration than

those from Derry/Londonderry (p<0.05). Milk intake was positively associated with UIC (p<0.001).

Conclusions This is the largest survey of its kind on the island of Ireland, which currently has no iodine
fortification programme. Overall, the results suggest that this young female population sits at the low

end of sufficiency, which has implications if, in future, they enter pregnancy with borderline status.

Keywords: iodine, teenagers, Ireland, nutrition

Funding: This survey forms part of a research program commissioned by Safefood, a public body which

promotes awareness and knowledge of food issues on the island of Ireland.

Preliminary results were presented at Irish Endocrine Society Conference 2017 and appear in the

abstract book of the conference.
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Background

lodine is an essential trace element required for the production of the thyroid hormones, thyroxine
and trilodothyronine. Severe iodine deficiency is associated with cretinism and goitre [1] and although
the significance of mild-to-moderate deficiency is less clear, a UK observational study showed that
mild-to-moderate iodine deficiency in pregnant women was associated with lower 1Q and readings

scores in the offspring (8-9 years) in a dose-dependent manner [2].

lodine deficiency in a population is defined on the basis of comparing median urinary iodine excretion
(UIC) from school-aged children against World Health Organisation (WHO) cut-offs [3]: iodine
sufficiency is defined as a median UIC of 100-199 pg/L, while mild, moderate or severe deficiency is
defined by a median UIC of 50-99, 20—49, or <20 pg/L respectively, and iodine excess as a median
above 300 pg/L [3]. The WHO estimates that 35% of the world’s population have insufficient iodine
intake although the number of countries with deficiency in the general population has decreased from
54 to 19 from 2003 to 2017 [4]. The picture is different for pregnant women, where many more
countries have documented iodine deficiency in pregnancy (particularly mild-to-moderate deficiency),
even if there is sufficiency in the general population [4,5]. The cut-off for sufficiency in pregnancy is a
median UIC >150 pg/LU[3] . This reflects the increase in iodine requirements during pregnancy and
WHO recommends that regions develop strategies for ensuring adequate iodine intake during
preconception, pregnancy, and lactation according to regional dietary patterns and iodized salt
availability [3]. The UK (Great Britain and Northern Ireland) and the Republic of Ireland (ROI) have no

programme of food or salt iodination and most salt in the UK is not iodised [6].

Historically, in parts of the UK, iodine deficiency and goitre was endemic in the 19*" and early 20%
century [7]. Goitre was eradicated after iodine was added to cattle feed to improve milk production
in the 1930s and successive UK Governments also encouraged milk consumption (for general health,
not iodine intake) in schoolchildren [7]. This has been described as “an unplanned and accidental
public health triumph [7] as it was achieved through changes in the dairy-farming industry, not
through a planned government intervention. Indeed now milk and dairy products are the main source
of iodine in the UK diet [8], and previous UK studies have demonstrated that milk consumption is
positively associated with urinary iodine status in children aged 8-10 [9], women of childbearing age
[10] and pregnant women [12,13], but the results are less consistent for the relationship between

iodine status and eggs, meat, and fish [10,11,13]. There are variations in milk-iodine content according
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to farming practice — winter milk has a higher iodine content than summer milk as cattle are more
reliant on mineral-fortified feed when housed indoors in the winter [7,14], and previous research has

found that organic milk has a lower iodine concentration than conventional milk [15-17].

From the 1980s, iodine sufficiency was assumed, but there was a lack of data [18]. That was until 2011
when a study, to which our group contributed, reported iodine status of over 700 schoolgirls aged 14-
15 years across the UK including Northern Ireland (NI) and demonstrated mild iodine deficiency
(median UIC 80 pg/L) [10]. By contrast, a multi-centre study in 8-10-year olds undertaken in three
areas of the UK, including a site in NI demonstrated iodine sufficiency, even in the winter months [9].
This may be a result of the higher milk consumption typically observed in younger children (as
compared to teenagers and adults) may explain the observed differences in status. Nationally-
representative data are now available for the UK population through the National Diet and Nutrition
Survey (NDNS) Rolling Programme. These data show borderline iodine sufficiency in women of
childbearing age (median UIC 102 pg/L) and sufficiency in children aged 4 -10 (median UIC 166 pg/L)
and also in 11-18 year olds (median UIC 120 pg/L) [8] for samples collected 2014-2016. However,
NDNS does not include pregnant women and therefore evidence is only available from regional

studies, all seven of which have suggested iodine deficiency in UK pregnant women [2,12,13,19-21].

The current situation in the ROl is less clear. In 1999, a survey of adults (n=132) in the ROl showed
mild iodine deficiency (median 82 pg/L) and data published in 2006 demonstrated that in a cohort of
pregnant women, 55% had moderate/severe iodine deficiency in summer months (July and August),
and 23% in winter months (December and January) [22,23]. The latest data from the 2008-2010
National Adult Nutrition Survey (NANS) in the ROI shows borderline iodine sufficiency in women aged
18-90 years (n=563) on the basis of UIC data (median 101 pg/L) with sufficiency in men (median 116
ug/L) [24]; the dietary data shows the median intake was below the Reference Nutrient Intake (140

ug/day) for adult women at 104 pg/day.

As there is a lack of data, and the available data suggests that young women are vulnerable to iodine
deficiency, we aimed to assess the current iodine status of 14-15 year-old females from seven
centres across the island of Ireland. To investigate the environmental availability of iodine, during

each sampling phase, we also collected a 5 ml sample of tap water at each site (i.e. school) at the
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same time as the urine sample collections were completed. In addition, data on dietary intake using
an iodine-specific food frequency questionnaire (FFQ) were collected. We also collected bi-monthly
samples of milk (one of the main dietary sources of iodine) across the island of Ireland over a one-

year period to investigate any regional or seasonal variation.

Methods

Cross-sectional methodology was used to collect information on iodine status in females aged 14-15
years living on the island of Ireland. Based on WHO recommendations of assessing iodine status with
at least 30 participants per site [3], recruitment was undertaken from seven sites: Belfast, Derry/
Londonderry, Dublin, Cork, Galway, Sligo, and the inland site of Roscommon (Figure 1). We also re-
sampled girls living in Belfast and Derry/Londonderry to investigate potential seasonal variations in

iodine status.

The study received ethical approval from the School of Medicine, Dentistry and Biomedical Sciences
Research Ethics Committee (reference number: 13/42v2), for Northern Irish Centres. Ethical approval
for the ROI centres was granted from the following regional ethics boards; Dublin - Royal College of
Physicians of Ireland, reference number: RCPI RECSAF 27; Cork — Clinical Research Ethics Committee
of the Cork Teaching Hospitals, University College Cork, reference number: ECM 3 (0o) 02109114;
Galway, Roscommon and Sligo — Galway Regional Hospitals Clinical Research Ethics Committee,

reference number: C.A. 1149.

All post primary schools with female pupils from the sites listed were eligible (222) and, although the
plan initially was to approach them at random, in the end all were approached given the low uptake
by schools. The sampling phases were March-June 2014 (Spring/Summer), October-December 2014
(Autumn/Winter) in NI. All the ROI schools took part from January-May 2015, except the Galway
schools which took part in October 2015. Each schoolgirl who provided consent was asked to provide
an early morning spot-urine sample, and to complete a food-frequency questionnaire (adapted from
Bath et al [12]) and a demographic questionnaire. Samples were collected from schoolgirls on early
morning arrival to school. They were permitted to either provide a sample at home after breakfast

and bring it into school for collection or provide one on arrival at school.
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Urinary iodine excretion was measured using a multiplate persulphate digestion method followed by
Sandel-Kolthoff colorimetry with results expressed as pug/L[16]. One laboratory (Belfast) was used for
all sites and was registered with the Ensuring the Quality of Urinary lodine Procedures (EQUIP) quality
assurance programme via the Centre for Disease Control (CDC Atlanta, Georgia, USA). During the
analysis of samples for the current study, two rounds of quality assurance were conducted, where
unknown samples were received, analysed and data returned to the co-ordinating laboratory. On
both occasions, values were within the expected range. Samples were analysed in triplicate and the
limit of detection was 10 pg/L. Urinary creatinine was measured using an ILAB 600 Chemistry analyser

(Werfen, UK) using the Jaffe rate method [16].

We report results as both the UIC and the iodine-to-creatinine ratio. UIC is the method recommended
for population assessment and we compared our median values (overall and by site) to the WHO
threshold for adequacy; we also report the percentage of UIC values <50 pg/L, which WHO state
should not be more than 20% of samples if the population is iodine-sufficient [3]. As UIC cannot be
used as a measure of iodine status in an individual, we also present results as the iodine-to-creatinine
ratio (l:creat); this can correct for intra-individual variation in daily urine volume and therefore

dilution, which affects the UIC measure.

Tap water at each sample site (i.e. school) was collected in iodine-free containers and kept at -20 °C
until analysis was undertaken. Samples were analysed using inductively coupled plasma mass
spectrometry (ICP-MS). At each location, semi-skimmed milk was purchased bi-monthly. This type of
milk was chosen as it is the most commonly consumed milk, and its iodine concentration has been
reported to not differ from skimmed and full-fat milk®®. The brands chosen included: own-brand
supermarket milk, branded and organic milk. Milk samples were stored at the collection sites at -20°C
and analysed via inductively-coupled plasma mass spectrometry (ICP-MS) (Thermo Scientific Icap Q,
Thermo Scientific, US). Results were verified using the certified reference material (CRM) Skimmed

Milk Powder ERM-BD151 (European Reference Materials, Belgium).

Statistical analyses

Statistical analyses were conducted using the Statistical Package for the Social Sciences (Version 21.0;

SPSS, Inc., Chicago, USA) and significance was set at p<0.05. UIC values were not normally distributed
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and therefore UIC (and all iodine variables) was presented as median (interquartile range) values to
allow interpretation against WHO criteria and comparison with other studies. Following logarithmic
transformation, residuals followed a normal distribution. One-way ANOVA was used to explore
relationships between UIC and food groups from the FFQ, sample site locations and any ethnicity
differences. Independent t-tests were used to explore potential seasonal variation in UIC and milk
iodine concentration between summer (defined as May to October) and winter (defined as November
to April) sampling. Independent t-tests were also used to explore the effects of consumption of multi-

vitamin/mineral supplements, kelp/seaweed supplements, organic milk, and iodized salt on UIC.

The iodine concentration of milk samples was not normally distributed therefore data were
logarithmically transformed to allow for parametric testing. Independent t tests were used to test
differences between organic and conventional milks; branded and own-brand supermarket milks, and

between spring/summer and autumn/winter collections.

Tap-water concentration of iodine was not normally distributed. Distribution was not improved by log
transformation, therefore non-parametric tests were used. Spearman’s Rank correlation coefficients
were used to assess the relationship between tap-water iodine content and median UIC in each
sampling location. A Mann-Whitney test was used to explore potential seasonal variations in iodine
concentration of tap water samples and a Kruskall-Wallis test was used to explore potential sampling-

site differences.

Results

Approaches were made to 222 schools, of which 27 agreed to participate (12%). The average sample
return rate on an individual level within a school was 38%. A total of 903 schoolgirls participated in
the survey. Of these, 901 provided a spot urine sample and 892 provided FFQ and demographic

information.

The median UIC of the study sample was 111 pg/L (IQR 72-165 pg/L) and just 9.2% had UIC below 50
ug/L, therefore classifying the population as iodine-sufficient on the basis of WHO criteria®. Median

UIC differed significantly between centres (p<0.001), with the lowest measurements recorded in
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Galway (98 pg/L) and highest in Belfast (125 pg/L). Other sites included Derry/Londonderry (119 pg/L),
Dublin (105 pg/L), Cork (101 pg/L), Sligo (101 pg/L), Roscommon (105 pg/L). When creatinine-

adjusted iodine data were analysed, all medians were below 100 pg/L.

Formal re-sampling was undertaken in the two sites in NI (Belfast and Derry/Londonderry) to allow
for investigation of seasonal effects on iodine status. UIC was lower during summer months (n=228)
than in winter (n=197), with a median of 117 pg/L (IQR 76-165) and 130 pg/L (IQR 91-194) respectively
(p <0.01).

Table 2 shows self-reported consumption of dairy products and eggs. The most commonly consumed
type of milk was cows’ milk (n=866; 96%). In addition, six participants were consumers of goat’s milk,
sixteen of milk alternatives (soya, almond or rice milk), and three participants reported that they did
not consume milk at all. UIC was associated with type of milk consumed, with those who reported
using milk alternatives displaying the lowest UIC (66.4 ug/L) and those who reported using goat’s milk
displaying the highest UIC (135.7 pg/L) (p=0.016). Organic milk was reportedly used by 106
participants (12%); there was no difference in urinary iodine excretion between organic and

conventional cows’ milk consumers.

Higher intake of milk (p<0.001), cream (p<0.05) and dairy based desserts (p<0.005) were associated
with higher median UIC. UIC was not associated with self-reported intake of eggs, cheese, butter or
yoghurt nor with self-reported intake of meat, poultry or fish (white, oily or shellfish; data not shown).
When creatinine-adjusted iodine data were analysed, only milk intake was significantly associated
with iodine: creatinine ratio, with the differences for cream and dairy-based desserts losing statistical

significance (Table 2).

Information on supplement use was provided by 888 participants. There was no significant difference
in UIC between those who reported using a vitamin or mineral supplement or those who did not,
though there was a trend towards higher concentrations in those who reported supplement use
(p=0.07). Self-reported supplement use was highest in Dublin (32%) and lowest in Roscommon (10%).
When only iodine-containing supplements were included, however, UIC was significantly higher in

those who reported use of iodine supplements (n=31) or reported using supplements where the level
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of detail given did not allow determination of whether these contained iodine or not (n=19), than in
those who reported using supplements which did not contain iodine (n=132) or who reported not
using supplements (n=719; p=0.04)). There was no difference in UIC between those who reported
using kelp/seaweed supplements (n=16) or iodised salt (n=27) and those who did not, but the numbers

of consumers were very small.

There was no difference in UIC between ethnic groups, although numbers were too small to draw

conclusions, with 95% of the population being Caucasian.

Water and milk sample analysis

A total of 190 milk samples were collected from the seven centres. Of these, five were excluded from
the final dataset, as milk was either not semi-skimmed (n=4), or where labelling of the sample did not
allow milk type to be identified (n=1). Of the remaining 185 milk samples, 22 were organic and 165
were conventional; 52 were own-brand supermarket milk while 135 were branded milk. Milk collected
in May and July and September was considered as summer samples (n=92) while those collected in

November, January, and March were considered winter samples (n=95).

One-way ANOVA demonstrated that iodine concentration of milk samples differed significantly by
sampling site location. Samples collected in Derry/Londonderry had a higher iodine concentration

than those collected in Galway (p=0.029) and Roscommon (p=0.016).

The iodine concentration of own-brand supermarket milks did not differ significantly from branded
milks. There was no statistically significant difference in geometric mean iodine concentration
between organic (148 ug/kg) and conventional milk samples (217 ug/kg), although the number of
organic samples collected was small (n=22; p=0.12). There was a statistically significant difference in
geometric mean iodine concentration between milk samples collected in summer (geometric mean

134 pg/kg) and winter (318 ug/kg; p<0.001).

In contrast to the milk results, there was no difference between sampling site locations and iodine

concentration of tap-water samples (Table 1). There was no correlation between the iodine content
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of tap-water samples collected and median UIC calculated for each site. For samples collected in NI
where seasonal re-sampling was undertaken, no seasonal difference was observed in tap-water iodine
concentration between summer (median 1.5 pg/L) and winter months (median 1.4 pg/L). Tap water
iodine concentrations were, however, low in all locations and thus tap water was unlikely to have been

a major contributor to iodine intakes.

Discussion

This study is the largest of its kind on the island of Ireland and suggests that schoolgirls living here are
currently iodine sufficient with a median UIC of 111 pg/L, albeit at the low end of the sufficient range
(100-199 pg/L). This is in contrast the UK study of 14-15 year-old schoolgirls in 2011 in the UK where
mild iodine deficiency was demonstrated with a median UIC of 80 ug/L [9]. The finding of iodine
sufficiency in our study echoes the findings from the UK National Diet and Nutrition Survey and ROI
National Adult Nutrition Survey [8,25,26]. In fact the median UIC value in our study was very similar
to the UK NDNS data from girls (median UIC 112 pg/L) with a wider age range than our in study (11-
18 years) [8] but was higher than the median in 18-35 year old women in NANS (median 103 pg/L)
[26].

Six of the seven sites demonstrated sufficiency although all of the ROl sites were very close to the cut-
off (100 pg/L) with UIC all €105 pg/L. The highest UIC values were seen at the two NI sites. Galway
fell just short of the WHO cut-off for sufficiency with a median UIC of 98 ug/L. There was no difference
between iodine concentration of tap water in Galway and that in other sites. However the milk
collected from Galway and Roscommon was significantly lower in iodine concentration than that from
Derry/Londonderry, a site of iodine sufficiency. This finding of variation in milk-iodine concentration
by geographical area is in keeping with the results reported by Bath et al. who observed regional

differences in iodine concentrations of milk samples collected in the UK [15].

The UIC results of the NI cohort within this current study were higher than within the previous NI
cohort of the 2011 UK study of schoolgirls (median UIC 120-125 vs 65 pg/L) [10]. There may be a
number of reasons for this. Firstly, schoolgirls in the previous UK study were recruited from across NI
as opposed to the two city sites in the current study. There is likely to be significant sampling bias in

these types of studies. We have found challenges in sampling schoolgirls using the gold standard
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method of median spot urinary iodine concentration because of reticence about participation among
this age group. In the current study only 12% of the schools approached entered and only 38% of
schoolgirls returned a sample. Socio-economic data were not collected, and dietary information was
self-reported and therefore it is difficult to ascertain the extent of any differences in the girls recruited
to each study. Secondly this may reflect the fact that the UK study included a higher proportion of
samples in the summer months, when iodine status was lower [10]. Furthermore, the NI cohort in this
study had a higher median UIC than 8-10 year-old boys and girls that were part of a multi-centre study
of young schoolchildren (median UIC 120-125 vs. 149 pg/L) [9]. This may be as a result of the higher
milk intake in younger schoolchildren. It is also possible that publicity from the 2011 study was a

factor in inter-study differences.

Seasonal variation in iodine status was found with ~10% lower median UIC during spring/summer
months than in winter months, and the seasonal difference may to some extent explain our
observation of differences across geographical locations, as there was variation in when the sampling
occurred (e.g. Galway was only sampled in October, classified as summer). This is in keeping with other
authors who also found lower UIC in summer months [9,10] and was supported by the analysis of milk-
iodine content, which was significantly lower in summer than winter. This study did not collect specific
details on the production of individual milk samples (seasonal feed-type, housing and soil content)
although we have shown that tap water iodine concentration does not appear to change significantly

with season.

We found that median UIC was higher in those with higher cows’ milk consumption, in keeping with
previous studies [9-13]. Higher intakes of dairy-based desserts and cream were also associated with
higher median UIC. Milk consumption (45% consumed > 280 mls/day) appeared higher than the
national average among 11-18 year-old girls in the UK who reported consuming 110 g of milk/day [24]
and may partly explain the higher UIC found in this study than in the comparable UK study of teenage

schoolgirls [10].

There was no significant difference in median UIC between those who reported consuming
conventional milk and those who consumed organic milk, in support of findings in the UK study of 8-
10 year-old children [25]. Furthermore, we found that organic milk was lower in iodine concentration

than conventional milk but that the difference was not statistically significant (p=0.12), although the
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number of organic-milk samples available for analysis was small (n=22). This is in contrast to previous
UK studies that have found that the iodine concentration of organic milk was 36 - 44% lower iodine

than conventional milk [15-17].

Those who reported using milk alternatives (e.g. soya) displayed the lowest UIC (66 pg/L) and those
who reported using goats’ milk displayed the highest UIC (136 pg/L), although numbers were very
small and we have no data on the iodine content of the reported soya and goats’ milk. Recent research
conducted in the UK has suggested that most milk-alternative drinks are not fortified with iodine and
are therefore a poor source of iodine [26], while data from the UK Food Standards Agency shows that

goats’ milk has a higher iodine concentration than cow’s milk [29].

lodised salt use was low (3%) in the current study, as expected, and reflects the lack of salt-iodisation
programme in NI and the ROI [6,29,34]. Previous research has either not recorded supplement use or
excluded individuals who were currently using iodine containing supplements. Approximately 20% of
participants in the current study reported general dietary supplement use, but only 3% reported using
supplements which definitely contained iodine. Median UIC was significantly higher in those reporting

iodine supplement use.

We reported results using both UIC and with creatinine adjustment (iodine-to-creatinine ratio).
However, when relating food intake to iodine status, the creatinine-adjusted results were not
consistent with the UIC data. For example, dairy-based desserts were not significantly related to the
iodine-to-creatinine ratio, though the relationship with milk was the same as for UIC, in that the
iodine-to-creatinine ratio was increased with reported milk intake. Furthermore, the median iodine-
to-creatinine ratio, both overall and by site, was below 100 ug/g, which is suggestive of deficiency and
is in contrast to the conclusion based on the UIC data. Although the WHO do not recommend
creatinine-adjustment in general, the same cut-off for sufficiency would be applied on the basis that
both methods (UIC and iodine-to-creatinine) should relate to 24-hr iodine excretion; this is only true
if the children excrete 1 litre of urine and 1 gram of creatinine. While creatinine-adjustment in adults
may give a closer estimate of 24-hour iodine excretion than concentration alone [31,32], this may not
be true in children [9]. Creatinine excretion is affected by muscle mass and research has shown that

adjustment of creatinine according to body weight or height is required for children <18 years [33].
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Strengths of the current study include the large sample size and the use of similar methodology to the
previous UK survey of teenage schoolgirls [10]. This allowed direct comparison, as well as overlap for
the Northern Ireland centres, where the lowest levels of iodine excretion were seen in the original UK
survey. Furthermore, we included resampling in two centres to allow the effects of seasonal variation
to be explored. By including direct measurement of water and milk concentrations within the study
centres, we provide novel data that relates environmental exposure to local iodine status. Limitations
of our study include the collection of limited demographic data from study participants (e.g. weight
and height which may have improved the use of creatinine-adjusted data). In some study centres the
sample size was small, and below the 30 recommended participants per site for estimation of
population iodine status, according to WHO guidelines [3]. We used an iodine-specific food frequency
guestionnaire to estimate food intake rather than more robust diary methods, as this was considered
to be too onerous for schoolgirl participants and schools. However, as food frequency questionnaires
tend to reflect dietary intake over the long term, and spot-urine iodine results reflect iodine status in
the short term, the ability to relate dietary intake to status may have been limited, particularly for

food items such as fish, which are consumed episodically.

Overall the results suggest that this population of schoolgirls on the island of Ireland sit at the low end
of sufficiency, with no protection afforded from an iodine-fortification programme. During pregnancy
in particular, when requirements rise considerably, our population may be vulnerable to seasonal,

environmental and husbandry shifts.
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Table 1 Urinary iodine concentration (UIC) in Irish schoolgirls, alongside iodine content of tap water and milk collected within each sampling location

Location n Median UIC Median I:Creat ratio Median iodine Median iodine
(25,75t (25,75t content tap water content milk
percentile) percentile) (25,75t (25,75t
(ng/L) (ne/g) percentile) percentile)
(ne/l) (ne/ke)
Belfast 294 125 89 2.95 260
(48% summer) (85,179) (64,139) (0.90,3.41) (218,328)
Londonderry/Derry 131 120 84 0.80 371
(58% summer) (81,172) (60,121) (0.48,2.14) (290,421)
Dublin 97 105 87 0.59 195
(57% summer) (64,178) (55,157) (0.36,0.59) (134,471)
Cork 146 101 86 1.80 152
(29% summer) (70,168) (57,129) (0.35,1.90) (111,399)
Sligo 109 101 77 2.56 214
(76% summer) (59,140) (45,132) (0.32,2.56) (131,400)
Roscommon 52 105 89 1.91 143
(98% summer) (64,150) (56,135) (1.90,2.15) (95,343)
Galway 72 98 77 0.50 133

(100% summer) (64,134) (50,97) (78,335)
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Table 2 Urinary iodine concentration according to intake of dairy products and eggs

Median UIC (25,75t Median I:Creat p value*
Number of . 4 : th 9cth
participants percentile) value* ratio (25 _,75
(ng/L) percentile)
(ne/s)
Cows’ Milk consumed per day (n=864)
None 50 (6%) 90 (63,116)° 50 (37,76)?
140 ml 197 (23%) 92 (63-124) 69 (47,93)°
140-279 ml 230 (27%) 115 (73-158)° 83 (57,123)°¢
280-242 ml 166 (19%) 120 (89-165)° 98 (66,142)¢
425-570 ml 110 (13%) 139 (81-204)>¢ 113 (72,164)%
More than 570 ml 111 (13%) 145 (103-243)¢ 117 (73,189)%
<0.001 <0.001
Cream (n=885)
Never/less than once a month 571(65%) 108 (69-162)*° 86 (56,135)
Once in two weeks 229 (26%) 115 (81 -166)° 84 (59,122)
>Once a week 85 (10%) 122 (93-196)°< 84 (61,132)
0.027 0.85
Dairy desserts (n=891)
Never/less than once a month 485(54%) 104 (68-152)° 83 (56,130)
Once in two weeks 235 (26%) 117 (75-172)° 90 (59,139)
>Once a week 171 (19%) 128 (86-172)° 84 (59,130)
0.004 0.19
Cheese (n=888)
Never/less than once a month 159 (18%) 105 (68-155) 72 (52,124)
Once in two weeks 107 (12%) 108 (70-153) 85(61,132)
>Once a week 622 (70%) 114 (75-168) 86 (58,134)
0.16 0.19
Eggs (n=890)
None 242 (27%) 105 (68-157) 82 (54,133)
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One per week 245 (27%) 126 (90-178) 91 (65,141)
Two per week 213 (24%) 106 (70-159) 86 (57,124)
Three per week 101 (11%) 106 (67-157) 84 (56,134)
Four or more per week 89 (10%) 115 (69-150) 75 (58,107)
0.14 0.17
Yoghurt
Low fat (n=887)
Never/less than once a month 443 (49%) 106 (72-166) 84 (55,133)
Once in two weeks 133 (15%) 113 (62-154) 89 (58,134)
>0Once a week 311 (34%) 119 (77-167) 85 (60,130)
0.21 0.82
Full fat or greek (n=884)
Never/less than once a month 520 (58%) 109 (72-164) 84 (56,135)
Once in two weeks 144 (16%) 115 (72-150) 85 (56,123)
>Once a week 220 (24%) 119 (70-170) 85 (62,130)
0.76 0.97

*One-way ANOVA, different letters represent statistically significant differences in UIC for each FFQ category.
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