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The aims of this study were (1) to compare various measures of I status, and (2) to assess urinary I 
and thyroid hormone status of residents of two areas of New Zealand where, before the iodization of 
salt, goitre was endemic due to low soil I. A total of 189 subjects (102 males, eighty-seven females) 
were recruited from the Dunedin Blood Transfusion Centre, and 144 (sixty-seven males, seventy- 
seven females) from the Waikato Blood Transfusion Centre between November 1993 and June 1994. 
Blood was taken for thyroid hormone assays, and subjects collected a fasting overnight urine 
specimen, a double-voided fasting urine sample, and a complete 24h specimen for iodide and 
creatinine analyses. Positive correlations (P < O~OOOl) between daily iodide excretion and iodide 
concentrations in fasting and double-voided fasting urines, identical median values for iodide 
concentrations in the three samples, and similar numbers of subjects classified as at risk from I 
deficiency disorders according to the International Committee for the Control of Iodine Deficiency 
DisorderdWorld Health Organization categories (World Health Organization, 1994) confirmed 
indications from earlier studies that fasting urine samples were suitable for population studies. 
However 24 h urinary iodide excretion remains the recommended measure for individual I status. 
Waikato residents excreted more iodide in urine and all measures were significantly greater than for 
Otago residents. However median urinary iodide excretions for both areas (60 and 76 pgld for Otago 
and Waikato respectively) were considerably lower than those reported previously for New Zealand. 
Thyroid hormone concentrations were within normal ranges. Our findings suggest that I status of 
New Zealanders may no longer be considered adequate and may once again be approaching levels of 
intake associated with clinical I deficiency. 

Iodine: Thyroid hormones: New Zealand 

The I deficiency disorder (IDD) goitre was endemic in many parts of New Zealand before 
the introduction of iodized salt in the early 1940s (Hercus et al. 1925; Purves, 1974). The 
current level of salt fortification is 50mg/kg, but only salt for household use is fortified. 
More recent surveys of the I status of New Zealanders, measured by urinary iodide ex- 
cretion, indicated more-than-adequate I intakes (North & Fraser, 1965; Cooper et al. 1984; 
Simpson et al. 1984). This has resulted from both iodization of salt and from a substantial 
contribution to the I content of dairy products from the use of iodophors as equipment 
sanitizers in the dairy industry (Joerin & Bowering, 1972; Sutcliffe, 1990). However, the 
use of iodophors is declining, resulting in a reduction in the concentration of I in milk 
(Sutcliffe, 1990). This factor together with the recommendation to reduce salt intake 
(Department of Health, 1991) has raised concern that I intakes may be decreasing. In a 
recent pilot study, urinary iodide excretions of sixty-two residents of Dunedin, New 

https://doi.org/10.1079/BJN
19970208  Published online by Cam

bridge U
niversity Press

https://doi.org/10.1079/BJN19970208


902 C .  D. THOMSON ET AL. 

Zealand were found to be considerably lower than those reported in earlier surveys sug- 
gesting that I intakes may indeed have fallen (Thomson et al. 1996). 

The most reliable method for assessing I status is 24 h urinary iodide excretion, as 
urine is the predominant excretory route for I and thus reflects I intake (Gibson, 1990; 
World Health Organization, 1994). However 24 h urine samples are both inconvenient for 
the subject and difficult to collect accurately, and thus in population studies the iodide 
content is frequently measured in casual or fasting urine samples and expressed either as 
iodide concentration (Dunn et al. 1993) or as the iodide : creatinine ratio (Gibson, 1990). In 
a recent pilot study we found that fasting urine samples but not casual samples, gave a 
reasonable estimate of urinary iodide output on a population basis, but that 24 h urine 
samples were preferable for assessment of I status of individuals and for research purposes 
(Thomson et al. 1996). The double-voided fasting urine sample may represent the true 
fasting state as, unlike the fasting sample, it is less influenced by intake during the previous 
evening. Double-voided fasting samples are often used in clinical situations but to date 
have not been evaluated for assessing urinary I status. 

The present paper reports results of a study designed (1) to compare various measures 
of I status, in particular the double-voided fasting urine sample, and (2) to assess urinary I 
and thyroid hormone status of residents of two areas of New Zealand where, before the 
iodization of salt, goitre was endemic due to low soil I levels. 

METHODS 

Subjects and experimental protocol 

A total of 189 subjects (102 males, eighty-seven females) were recruited from the Dunedin 
Blood Transfusion Centre, and 144 (sixty-seven males, seventy-seven females) from the 
Waikato Blood Transfusion Centre between November 1993 and June 1994. Blood was 
taken for assays of serum free triiodothyronine (free T3), free thyroxine (free T4) and 
thyroid stimulating hormone (TSH). Subjects collected, into separate containers, a fasting 
overnight urine specimen, a double-voided fasting urine (i.e. a second fasting urine sample 
collected 30 min after the first), and a complete 24 h urine specimen. The collection of 
urine samples began 2d  after blood donation to allow for rehydration of body fluids. 
Subjects completed a questionnaire on their use of vitamin and mineral supplements and I- 
containing medications. The study had the approval of the Southern Regional Health 
Authority Ethics Committee Otago and written consent was obtained from all participants. 

Sample preparation and analyses 

Urine was collected in clean bottles which had been rinsed with acid and ion-exchange 
water before use. Subjects were provided with clean bowls and funnels which were kept in 
brown paper bags along with the bottles throughout the 24 h collection period. A sample of 
each urine was stored in a clean container without preservative at -20" until analysis. 
Serum was stored at - 80". Iodide was measured in urine using the method of Dunn er al. 
(1993) adapted for use on a Cobas Fara autoanalyser (F. Hoffman-La Roche & Co., Basle, 
Switzerland). Duplicate samples of urine were digested in 3-5 M-HC103 and iodide 
measured using the Sandell-Kolthoff reaction (Sandell & Kolthoff, 1937), the reduction of 
cerate ion by arsenous acid and measurement of extinction at 405nm. Samples were 
digested in clean tubes at 110-1 15" and clean marbles were placed on the top of each tube 
to minimize potential losses and evaporation during this step. All reagents were prepared 
using deionized water and all glassware and containers were soaked in detergent, washed 
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with hot water, and distilled water and finally rinsed with deionized water. Our laboratory 
participated in two international quality control programmes (the Program Against 
Micronutrient Malnutrition International Quality Control Program, Center for Disease 
Control, Atlanta, GA, USA; and the International Committee for the Control of Iodine 
Deficiency Disorders (ICCIDD) Urinary Iodine Reference Laboratory, Charlottesville, VA, 
USA). Satisfactory agreement in iodide concentrations with other participating laboratories 
was obtained with these samples (C. D. Thomson and A. J. Colls, unpublished results). A 
pooled standard urine analysed twenty-three times over a 2-month period gave a mean 
concentration of 49 (SD 4.9) pgA (CV, 10 %). The detection limit was less than 5 pgA and 
recoveries of added iodide of 90-100 % were obtained. Urinary creatinine was measured 
on the Cobas Fara autoanalyser using a creatinine Uni-Kit 11, creatinine calibrator and 
control sera (Roche Diagnostic Systems Inc). Free T3, free T4 and TSH were assayed by 
radioimmunoassay using a stratus I1 analyser (Dade International Inc., Miami, FL, USA) in 
the Endocrine Laboratory, Health Waikato. 

ClassiJication of risk of iodine dejciency disorders 

The proportion of subjects classified as being at risk from IDD according to three different 
criteria was calculated: ranges of iodide concentration in urine (World Health 
Organization, 1994); iodide : creatinine ratios (National Research Council, 1989); and 
daily iodide excretion according to criteria adapted from Clugston & Hetzel (1994). The 
latter criteria are based on epidemiological work indicating that endemic goitre is likely to 
appear in populations with iodide excretions less than 50 pgld, and endemic cretinism in 
those with less than 25 pgld. 

Statistical analysis 

Data processing and statistics were carried out using Microsoft Excel 4.0 (Microsoft 
Corporation, Redmond, WA, USA) and StatviewTMSE+GraphicS v 1.03 Statistical Package 
(Abacus Concepts Inc., 1984 Bonita Ave, Berkeley, CA, USA). As urinary iodide and 
creatinine measures were not normally distributed, data analysis was carried out after 
logarithmic conversion. Correlation analysis by least squares regression was used to assess 
the strength of the relationship between the different measures of I status. Agreement 
among iodide concentrations and iodide : creatinine ratios in the three urine samples was 
assessed using difference plots (Bland & Altman, 1986). The proportion of subjects 
classified as being at risk from IDD according to three different criteria was compared 
using the x2 test. The proportions of subjects classified as being at risk from IDD according 
to the ICCIDD ranges of iodide concentration in urine (World Health Organization, 1994) 
and iodide : creatinine ratios (National Research Council, 1989) using 24 h, fasting or 
double-voided fasting urine samples were also compared using the x2 test. Comparisons 
between mean values for Otago and Waikato and between male and female subjects were 
made using two-tailed unpaired Student’s t tests. For comparison of different measures 
from the same subjects, the paired t test was used. 

RESULTS 

Table 1 gives information on sex, age and BMI of the subjects. Some subjects (17 %) were 
taking some form of medication at the time of the study; 93 % of the subjects used iodized 
salt and 1.7 % reported using non-iodized salt. The remainder either used a salt substitute 
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Table 1. Description of subjects in Otago and Waikato 

Sex (n) Age (years) BMI (kg/m2) 

Male Female Mean (Range) Mean (Range) 

Otago 102 87 42 (1 8-68) 25 ( 18-37) 
Waikato 67 77 43 (19-72) 25 ( 18-34) 
All subjects 169 164 43 ( 18-72) 25 (1 8-37) 

(0.6 %) or were unsure what was used in their household (3.4 %). Nearly half the subjects 
(48 %) reported never adding salt to meals at the table; 23 % always and 29 % sometimes; 
30% never used salt in cooking; 50% always and 19% sometimes. There was no 
difference in salt usage between the two areas. 

Two Otago subjects and one Waikato subject reported using I supplements (kelp) 
regularly, and a further four Otago and fifteen Waikato subjects used a vitamin-mineral 
preparation or medicines containing some I. Because of the marked differences in I 
measures between supplementers and non-supplementers (Table 2), all analyses were 
carried out on data for non-supplementers as well as for all subjects. Nine Otago subjects 
and thirteen Waikato subjects were unable to collect double-voided fasting urine samples. 

Iodine excretion in fasting, double-voided fasting and 24 h urine collections 

Table 2 summarizes median values for total daily output of iodide, iodide concentrations 
and the iodide : creatinine ratios in 24 h urines, fasting and double-voided fasting urine 
specimens for all Otago and Waikato residents as well as for non-supplementers in both 
regions. Waikato residents excreted more iodide in urine, and all measures were 
significantly greater than for Otago residents for all subjects and for non-supplementers 
( P  < 0.001). 

There was a marked difference in all measures between supplementers and non- 
supplementers ( P  < 0.0001). Of those who reported using supplements, three Otago and 
eight Waikato residents who used supplements containing I had daily urinary excretions 
greater than 200 pg iodide/d; two who consumed kelp regularly had excretions of 323 and 
421 pg/d. 

Table 3 compares iodide excretion by males and females. Males excreted more iodide 
per day ( P  < 0.05), and urinary iodide concentrations were greater ( P  < 0.0001) for all 
male subjects and for male non-supplementers. The iodide : creatinine ratio was greater for 
females than for males for non-supplementers and for all subjects ( P  < 0.001) because of 
the greater creatinine excretion by males. 

Table 4 compares the number of subjects classified as being at risk of IDD (x2 = 98-66, 
P < 0.0001). The proportion classified as at severe risk according to the iodide : creatinine 
ratio classification was greater than when the urinary iodide concentration or iodide 
excretion per day was measured. On the other hand the proportions classified at moderate 
risk according to urinary concentration criteria and iodide : creatinine ratio were greater 
than for daily iodide excretion. A significant number of subjects were classified as either at 
moderate or mild risk of IDD by all three criteria. The proportions of subjects classified 
as being at risk from IDD according to the ICCIDD ranges of iodide concentration in 
urine (World Health Organization, 1994) using 24 h, fasting or double-voided fasting urine 
samples were not significantly different (x2 = 12.18, P = 0.058), but those for 
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Table 3. Urinary iodide measures in 24 h fasting and double-voided (DV) fasting urine samples 
from male and female blood donors 

(Median values with ranges in parentheses) 

n. .. 

Male Female 

All subjects Non-supplementers* All subjects Non-supplementers* 
169 156 164 155 

24 h iodide (pg/d) 

Iodide concentration (pg/l) 
24 urine 

Fasting urine 

DV fasting urine 

Iodide : creatinine (pg/g) 
24 h urine 

Fasting urine 

DV fasting urine 

Urinary creatinine (g/d) 

73 
(1 3-323) 

49 
(12-281) 

51  
(9-240) 

47 
(14-321) 

39 
(7-162) 

32 

27 
(4-362) 

1.91 
(06-2.97) 

(7-210) 

70 
(13-193) 

45 
(12-152) 

49 
(9-200) 

45 
(14-185) 

37 
(7-142) 

31 
(7-1 27) 

27 
(4-148) 

62 
(15421) 

44 
(6-350) 

42 
(8-384) 

39 
(8410) 

46 
(1M08) 

33 
(4-223) 

30 
(6-150) 

1.36 
(0.6-3.68) 

59 
(15-165) 

42 
(6-123) 

40 
(8-130) 

37 
(8-129) 

44 
(10-145) 

32 
(4-172) 

29 
(6-139) 

* Subjects who did not report taking regular supplements or medicines containing iodine. 

iodide : creatinine ratios (National Research Council, 1989) were different ( x 2  = 47.89, 
P < 0~0001). 

Thyroid hormone concentrations 

Free T3, free T4 and TSH concentrations and the free T3 : free T4 ratios of the two groups of 
blood donors are summarized in Table 5 .  Most thyroid hormone concentrations fell within 
the reference ranges (free T4, 13-25 pmolA; free T3, 2-2-6.8 pmol/l; TSH, 0.3-3.0 mUA) 
and there was no relationship with 24 h iodide excretion. Differences were observed 

Table 4. Proportion of subjects at risk from iodine dejiciency disorders (IDD) according to 
three different class$cations* 

~~ ~~~ ~~~~~~~~~ 

Unnary iodide concentrationt Urinary iodide : creatinine 24 h iodide excretion 
(Pgn) ratiot (pdg) W d )  

Risk of IDD Criteria1 n Criteria5 n Criteria11 n 

Severe < 20 23 (7%) < 25 56(18%) t 2 5  16 (5 %) 
Moderate 2 M 9  157 (50%) 27-50 141 (45%) 25-50 81 (26%) 
Mild 5G100 110 (35 %) 50-100 96 (30%) 50-100 156 (50%) 
None > 100 24(8%) z l 0 0  21 (7%) >loo  61 (19%) 

*Only subjects for whom all three values were available are included. Significant difference among the three 

t 24 h measures. 
1 ICCIDD/WHO (World Health Organization, 1994). 
5 National Research Council (1989). 
11 Criteria adapted from Clugston & Hetzel (1994). 

classifications x2 = 98.66, P < 0.0001. 
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Table 5 .  Thyroid hormone concentrations of blood donors living in Otago and Waikato 
(Median values with ranges in parentheses) 

Otago Waikato 

Male Female Male Female 
n... 102 87 67 77 

Free T4 (pmolfl) 17 
(1 2-23) 

Free T3 (pmolfl) 4.9 
(4.0-6.9) 

0.29 
(0.18445) 

(0.1-2.8) 

Free T3 : free T4 

TSH (mUfl) 0.9 

16 
(11-31) 

4.7 
(3.8-7.6) 

0.30 
(0.15445) 

0.9 
(0.1-3.7) 

18 
(13-28) 

4.8 
(3.3-7.3) 

0.26 
(0,17443) 

1.3 
(044.7) 

17 
(11-24) 

4.7 
(2.7-7.8) 

0.28 
(0.12450) 

1.5 
(0.2-7.9) 

T3. triiodothyronine; T4. thyroxine; TSH, thyroid stimulating hormone. 

between males and females for free T4 (P<O-O5) and free T3 (P(O.005) and between 
Otago and Waikato subjects for free T4 and TSH (P  < 0.0005). 

Correlation coeficients for urinary iodide measures 

Table 6 summarizes correlation coefficients for relationships among fasting, double-voided 
fasting and 24 h urinary iodide measures for all subjects. The correlation coefficients for the 
relationships between fasting and double-voided fasting urines were 0.695 for iodide 
concentration and 0.687 for iodide : creatinine ratio ( P  < 0.0001). Difference plots (Bland 
& Altman, 1986) indicated unsatisfactory agreement between measures of iodide 
concentration and iodide : creatinine ratios between urine samples and the scatter of the 
differences increased as urinary iodide increased. 

Effect of age on urinary iodide and creatinine measures 

Correlation coefficients for relationships between age and urinary iodide measures are 
summarized in Table 7. Daily iodide excretion increased with age in female (P=0.005) 

Table 6. Correlation coeficients (r)* for relationships among 24 h, fasting and double-voided 
(DV) fasting urinary iodide measures 

24 h iodide excretion 

24 h iodide Iodide concentration Iodide : creatinine 
(Pdd) @p/g) 

Iodide concentration (pgfl) 
24 h 0.697 
Fasting 0.492 0.593 0.394 
DV fasting 0.475 0.6 12 0.413 

24 h 0.833 0.556 
Fasting 0.587 0.359 0.687 
DV fasting 0.597 0.382 0.692 

Urinary creatinine (pg/d) 0.324 0.253 - 0.243 

Iodide : creatinine (pp/g) 

* P < OW01 for all correlation coefficients. 
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Table 7. Correlation coeficients (r) for 24 h urinary iodide and creatinine measures with age 

All subjects Male Female 

24 h iodide (@d) 0.222 NS 0.280*** 
Iodide concentration (pgfl) NS NS NS 

24 h creatinine (g/d) NS NS NS 
Iodide : creatinine (pg/g) 0.228 0.163* 0.370 

Creatinine concentration (mmoM) -0.154** NS -0.373 
Urine volume (ml) 0.183*** NS 0.322 

P < 0.0001 for all correlation coefficients except: * P < 0.05, ** P < 0.01, *** P < 0.001. 

but not male subjects, while 24 h iodide concentration decreased ( P  < 0.01). Iodide : crea- 
tinine ratios increased in all three samples for females ( P  < 0.001) and for males in 24 h 
and fasting urines (P<O-O5). These relationships in females may be due in part to the 
decrease in urinary creatinine concentration ( P  < 0.001) and an increase in urine volume 
( P  < 0*0001). 

DISCUSSION 

Urinary measures of iodine status 

Collection of complete 24 h urine specimens is difficult and inconvenient for subjects, and 
the ICCIDD recommends the use of median values for iodide concentration in casual urine 
samples of a selected population group. One aim of this study was to evaluate the fasting 
and double-voided fasting urine samples for assessing urinary iodine status either for the 
individual or for population groups. This was achieved by measuring the strength of the 
relationship between the variables to determine whether one measure would give an 
indication of the other in terms of high, medium or low I status. This study confirms the 
positive relationship between total 24 h urinary iodide excretion and iodide concentrations 
in fasting urine samples demonstrated by us in a previous pilot study (Thomson et al. 
1996), and by other groups (Vought et al. 1963; Konno et al. 1993; Remer & Manz, 1994). 
However, the correlations were weak, and distance plots indicated that fasting urines are 
not adequate for predicting individual daily I excretion. Thus 24 h urine samples remain the 
most suitable and recommended measure, especially for research purposes (Thomson et al. 
1996). 

However, median values for iodide concentrations of the three urine samples were 
almost identical for the Otago subjects and similar for the Waikato subjects, and the 
proportion of individuals classified into risk categories for IDD by the ICCIDD/World 
Health Organization criteria of iodide concentration was similar for each of the three urine 
samples. These observations confirm our previous results (Thomson et al. 1996) and those 
of others (Vought et al. 1963; Konno et a!. 1993; Remer & Manz, 1994) which indicated 
that measurement of iodide in fasting urines is useful in assessing the I status in population 
groups in terms of high, medium and low I status in order to assess risk of IDD, and this 
conclusion is supported by the significant correlations of fasting iodide excretion with 24 h 
iodide excretion and 24 h concentration. 

On the other hand, although correlations for iodide : creatinine ratios with 24 h iodide 
excretion were somewhat better than for iodide concentration, the median values for 
iodine : creatinine ratios in fasting and, in particular, double-voided fasting urines were less 
than for 24h urines, and median values differed significantly among the three samples 
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(P  < 0.0001) despite similar iodide concentrations. As a result, 24 h iodide excretions 
estimated from iodide : creatinine ratios in fasting and double-voided fasting urines 
(iodide : creatinine ratio x 24 h creatinine) were less than the analysed value ( P  < 0.0001) 
and would thus overestimate the proportion of subjects classified as at risk of IDD 
according to this criterion. Furthermore the 24 h iodide : creatinine ratio showed a 
significant negative correlation with creatinine excretion and iodide : creatinine ratios 
increased with age for males and females, whereas total 24 h iodide excretion increased to a 
lesser extent with age and only in females. This was due to a decrease in creatinine 
excretion with age, although the decrease was significant only for urinary creatinine 
concentration. These latter observations have been reported by others (Konno et al. 1993; 
Furnie et al. 1994; Remer & Manz, 1994) who concluded that creatinine should not be 
used as an adjustment factor for assessment of I status. In addition, low creatinine excretion 
which may occur in areas of malnutrition may mask I deficiency, while high creatinine 
excretion in a well-nourished population such as in New Zealand will overestimate the 
proportion of individuals classified as at risk from IDD. In our population the proportion of 
subjects classified as at severe risk from IDD according to the iodide : creatinine criterion 
was greater than that obtained when using the criteria for iodide concentration and total 
24 h excretion (Table 4). Therefore the iodide : creatinine ratio is not a suitable index for 
assessing I status. 

The reason for the somewhat lower values for double-voided urine samples is not 
clear, other than the possibility that values were influenced by the number of subjects who 
were unable to collect these samples so soon after the fasting urine (n = 22), and by others 
whose urine volume of this sample was extremely small. For this reason the fasting urine 
sample may be more reliable. Furthermore there was little difference between fasting and 
double-voided fasting urines (for both iodide concentration and iodide : creatinine ratios) in 
relationship to 24 h urinary measures. 

Iodine status of New Zealand residents 

Urinary iodide excretions of both Otago and Waikato residents were considerably lower 
than those reported previously for New Zealanders (North & Fraser, 1965; Cooper et al. 
1984; Simpson et al. 1984) (Table 8), and also considerably lower than the recommended 
dietary intake of I of 150pgld (Truswell et al. 1990). They confirm low values found in 
pilot studies carried out in our laboratory (Thomson et al. 1995, 1996). Analytical 
techniques could account for low values but our laboratory has performed consistently well 
in comparison with other laboratories in international quality control programmes. 

The present results suggest that in at least two regions of New Zealand there has been a 
decrease in I intake over the last decade. Median iodide concentrations fell within the range 
of 2 0 4 9  pg/l of moderate stage of risk of IDD (Dunn et al. 1993) and twenty-three (7 %) of 
those subjects had levels < 20 pgA within the range for severe IDD, of which nineteen 
were from Otago and four from Waikato. A significant number of subjects were classified 
as either at moderate or mild risk of IDD by all three criteria. A further 157 (50 %) (ninety- 
seven from Otago and sixty from Waikato) had levels between 20 and 49 pg/d. The median 
total 24 h iodide excretion was 60 pgld for Otago blood donors with the majority (79 %) 
less than lOOpg/d and 30% less than 50pg/d, which is considered to be a marginal I 
intake. Iodide excretion values for Waikato residents were higher with 7 1 % below 100 pg/ 
d and 23% below 5Opgld. 

Thyroid hormone concentrations were within normal ranges and thus the physiological 
significance of the low iodide excretions is unclear. The ability of the TSH assay to detect I 

https://doi.org/10.1079/BJN
19970208  Published online by Cam

bridge U
niversity Press

https://doi.org/10.1079/BJN19970208


910 C. D. THOMSON ET AL. 

Table 8 .  Urinary iodide excretion by New Zealand residents 
(Mean values and standard deviations) 

Urinary iodide (pg/d) 

Male Female 

Location Year Mean SD Mean SD Reference 

Cromwell (goitrous) 
New Plymouth (moderately goitrous) 
Wellington 
Auckland 
Milton, Otago 
Wellington 
otago 
otago* 
Waikato* 

1936 
1936 
1965 248 
1980 
1982 267 
1991 
1992 64 
1993 68 
1993 85 

25 
57 

95 196 91 
300 102 

114 216 76 
114 56 

30 55 27 
34 59 27 
35 68 27 

F’urves (1974) 
Purves (1974) 
North & Fraser (1965) 
Cooper et al. (1984) 
Simpson et al. (1984) 
Ford et al. (1991) 
Thomson et al. (1996) 
Present study 
Present study 

* Non-supplementers. 

deficiency has not been clearly quantified. For example elevated levels of TSH of about 
20-25 mUA serve as a cut-off point for identifying congenital hypothyroidism, however I 
deficiency may be associated with TSH levels only slightly above normal, at 5 mUA (World 
Health Organization, 1994). Other workers found normal levels of T3, T4 and TSH in mild 
I deficiency when urinary iodide excretion was low (Bourdoux, 1993), and the reliability of 
the TSH assay as an indicator of I status in adults older than 30 years has been questioned 
(World Health Organization, 1994). Similarly free T4 and free T3 may not be useful for 
assessing I deficiency as there is a large overlap of values for the euthyroid and 
hypothyroid populations (Nagayama et al. 1993), and these values do not change in 
response to dietary I within normal limits (Bastomsky et al. 1978; Paul et al. 1988). These 
assays are the most appropriate diagnostic test for hypothyroidism, but may not be true 
indicators of I status in adults. An alternative measure is thyroglobulin which has been 
reported to change more rapidly after alteration of I intake than the TSH assay (World 
Health Organization, 1994; MiBler et al. 1994). 

The results of the present study suggest that I status of some New Zealand residents 
may no longer be considered adequate. Blood donors were selected because of the ease of 
recruiting these subjects and because they are more likely to collect accurate 24 h urine 
samples. Little information is available about the nature of New Zealand blood donors, 
however in other countries donors are reported to be more likely of Caucasian origin, 
middle-aged, well-educated and financially secure, and are selected on the basis of their 
good health and motivation (Oswalt & Gordon, 1993; Thompson, 1993; Royse & Doochin, 
1995). It is conceivable, therefore, that this group would follow the nutritional 
recommendation to reduce salt intake, and this might have influenced the results of this 
study. The majority of New Zealanders use iodized salt (93% in the present study), 
although non-iodized salt is available at a slightly lower price. However a significant 
proportion of the subjects (48 %) reported never adding salt at the meal and 30 % never 
used salt in cooking. No equivalent up-to-date information is available for New Zealanders 
other than blood donors, nor is there information on current salt intake. On the other hand, 
blood donors being of higher socio-economic status, might be more likely to eat fish which 
is relatively expensive in New Zealand. However the low level of I excretion suggests that 
further surveillance is necessary, particularly in vulnerable groups such as pregnant women 
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and children. The median iodide excretions of 59 pgld for Otago and 71 pg/d for Waikato 
non-supplementers suggest median intakes of I (assuming 75-90 % excreted in urine) of 
65-95 pg/d, which are appreciably lower than the Australian recommended nutrient intake 
of 150pg/d for adults (Truswell et al. 1990) and the United Kingdom reference nutrient 
intake of 140 pg/d (Department of Health, 1991). 

The iodine intakes of New Zealanders may have dropped, and may continue to do so, 
because of a reduced salt usage in cooking due to the introduction of microwave cooking, a 
positive response to health guidelines, and the phasing out of iodophor cleansing detergents 
in the dairy industry. Furthermore people born during the last two decades may have little 
understanding of the consequences of I deficiency and the need for dietary I. The reasons 
for, and the clinical significance of the decreasing I status are being investigated. It is 
possible that New Zealanders may once again be approaching levels of intake associated 
with clinical I deficiency. Continued surveillance is essential. 

We wish to thank Mrs Margaret Waldron, Dr Jim Faed, Mr Les Milligan and the Dunedin 
and Waikato Blood Transfusion Centres for their assistance, Mr John Speed, Endocrine 
Laboratory Waikato Hospital for thyroid hormone assays, and the subjects for their par- 
ticipation. The study was funded by an Otago Medical Research Foundation Laurenson 
Award and the Ministry of Health. 
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