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Abstract: Background/Objectives: Inadequate iodine intake is still a problem in various regions of the world,
and limited data exist regarding the ingestion of iodine in elderly people. We investigated the prevalence of
iodine intake inadequacy in a group of elderly women living in a region of Brazil considered to be iodine-
sufficient. Design and setting: Cross-sectional study conducted in the public healthcare system of Bauru,
Sdo Paulo, Brazil. Methods: We evaluated 135 elderly women (average age of 68.2 years) who participated
in a program of assistance to the elderly with respect to iodine intake through two 24-hour recalls using a
nutritional computer program. The women were also evaluated with respect to serum levels of free thyroxin
(FT4) and thyrotropin (TSH) and were classified as euthyroid, hypothyroid or hyperthyroid. Results: The
average iodine intake of the group was 100.7 + 39.2 ug. Twenty-nine patients (21.5%) presented thyroid
dysfunction: 27 (20%) had hypothyroidism, and two (1.5%) had hyperthyroidism. The average iodine intake of
the patients with hypothyroidism and euthyroidism was 92.7 pg and 101.7 pg, respectively. The prevalence of
iodine intake inadequacy, considering the co-variables of age, race, income, body mass index, TSH, FT4 and
arterial hypertension, was 51%, 48% and 66% in the general, euthyroid and hypothyroid patients, respectively.
Conclusion: We concluded that high prevalence of iodine intake inadequacy was present in this group of elderly

women living in a region of Brazil considered to be iodine-sufficient.
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Introduction

Iodine is an essential micronutrient for the synthesis of
thyroid hormones, and its nutritional status is an important
factor in the dysfunction of the thyroid gland (1).

Insufficient intake of iodine is still a problem in various
regions of the world (2, 3). Public health programs have
attempted to minimize this problem, and in recent decades,
many countries have been able to substantially elevate the
intake of this nutrient through the fortification of food with
iodine. In Brazil, a salt iodation policy has been in place since
1953 to promote the appropriate consumption of iodine (4). In
recent decades, the recommended maximum fortification of salt
with iodine has varied between 60mg and 100mg of iodine/kg
of salt, according to evidence regarding excesses or deficiencies
of iodine (5-7). Although the current limit is 60mg/kg of salt
(4), in certain regions of the country, excessive levels of urinary
iodine have been reported in some groups of people, such as
children (8), adults who live in metropolitan areas and people
who have heart conditions (1, 5). However, these findings do
not represent all population groups and should not be generally
extrapolated to the country’s population.

Aging is related to increased morbidity, and members of
aged populations frequently present restrictions related to foods
and additives. These food restrictions can influence the inflow
of various nutrients and trace elements, one of which is iodine.
In fact, in regions considerate insufficient for this nutrient,
the prevalence of insufficient intake appears to be particularly
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elevated in elderly women. However, few studies are available
regarding the ingestion of iodine in elderly people, even in
regions that are considered to be iodine sufficient (2).

The aim of present study was to investigate the prevalence of
iodine intake inadequacy in a group of elderly women living in
a region of Brazil considered to be iodine-sufficient.

Methods

We evaluated 135 elderly patients with respect to iodine
intake with assistance from the City Program of Assistance to
the Elderly of Bauru City in Sao Paulo State, Brazil. The study
was approved by the Ethics Committees of Botucatu Medical
School-Sao Paulo State University — Unesp (11/3/2008) and
of Studies and Research of the Municipal Health of Bauru
(9/16/2008). The patients were evaluated with regard to race,
age (years), weight (kg), height (m), body mass index (BMI;
kg/m?), income (as multiples of the minimum wage) and the
diagnosis of arterial hypertension and thyroid dysfunction.
Hypertension was considered a co-variable due to dietary salt
restriction usually prescribed for these patients.

Iodine intake was evaluated through two 24-hour recalls,
with an intervening gap of 30 days. The food amount, given
in kitchen measures, was transformed into grams and input
into the program DietPro5i® (DietPro, Vigosa, Brazil), which
calculated the intake amount of iodine. As iodinated salt is
one of the main sources of iodine in Brazil, the amount of salt
ingested by the patients was evaluated. Salt intake included
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both added salt and salt present in prepared or packaged food.
In Brazil, 93% of iodine salt samples sold to the public were
found to contain 15-45mg/kg iodine, with most containing
20-30mg/kg (9). Analyses of table salt samples obtained in
towns near the city where this study was conducted, showed
average levels of iodine of 22-27mg/kg of salt (10, 11). Thus,
for this study, each gram of salt was considered to contain
25ug of iodine. According to the DRI (dietetic recommended
intake), the daily intake recommendation was 95ug of iodine
(estimated average requirement; EAR) (12, 13). The EAR cut-
off point was applied to estimate the prevalence of iodine intake
inadequacy (14, 15). To apply this method, information on the
usual intake was needed to attenuate intraindividual variability
(16). When using diet recalls or registers, the usual intake is
estimated by applying statistical methods (17).

Body weight was measured on a platform-type scale, and
height was estimated using a vertical stadiometer that was
coupled to the scale. Following the measurement of weight
and height, the BMI was estimated by Quetelet’s formula. The
diagnosis of arterial hypertension was determined by checking
the patient’s medical records.

Thyroid abnormalities were diagnosed based on the levels
of thyroid stimulating hormone (TSH) and free thyroxine
(FT4), which were measured by chemiluminescence (DPC, Los
Angeles, United States) on two different occasions. Thyroid
function was classified as euthyroid (normal) when TSH and
FT4 were within the normal reference ranges (0.4-4.0mIU/L
and 0.8-1.9ng/dL, respectively), as hypothyroid when TSH
was elevated and as hyperthyroid when TSH was suppressed.
Hypothyroidism and hyperthyroidism were considered to be
overt when the FT4 level was not within the normal range or
subclinical when the FT4 level was normal.

In addition to the aforementioned statistical methods for
estimating the prevalence of nutrient iodine intake inadequacy
(14, 15), a descriptive analysis was performed and Student’s
t-test was used to compare the average iodine intake in
hypothyroid and euthyroid patients. Statistical analyses were
performed at a significance level of 0.05.

Results

The studied group presented an average age of 68 years and
mostly white skin color, with an average monthly income of
1.5 times the minimum wage and an average BMI classified as
overweight. Sixty patients (44.4%) presented hypertension, and
29 (21.5%) presented thyroid dysfunction, of which 27 (20%)
had hypothyroidism (three with overt hypothyroidism) and two
(1.5%) had hyperthyroidism (one with overt hyperthyroidism)
(Table 1).

The average (+standard deviation) iodine intake of the
group was 100.7+39.2ug/day. The average iodine intake of
hypothyroid and euthyroid patients was 92.7+31.2 ug/day and
101.7+40.5pg/day, respectively (p=0.29). The two patients with
hyperthyroidism presented an average iodine intake of 154.0ug.
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The prevalence of iodine intake inadequacy was 44%, 42%
and 57% in the general, euthyroid and hypothyroid patients,
respectively. Adjusting for the co-variables age, race, income,
BMI, TSH, FT4 and arterial hypertension, the prevalence was
51%, 48% and 66%, respectively. In the hypothyroid patients,
without correlation with the co-variables, a constant pattern
of iodine intake by each patient (p=0.66) and by the group
(p=0.61) was observed. In the remaining groups, no constant
pattern was observed regarding iodine intake by each patient or
each group (Table 2).

Table 1
General data of 135 elderly patients from Bauru City, Sao Paulo
state, Brazil

Data Patients
Age (years) 68.23 +7.86
Caucasian N (%) 107 (79.3)
Income (multiples of the minimum wage): 1.5 (0; 15)
BMI (kg/m2) 278+5.6
Iodine intake™® (pg)f 100.7+39.2
FT4 (ng/dL)} 1.1+£02
TSH (mUI/L) % 2.2(0.0;19.1)
Presence of hypertension N (%) 60 (44 .4)
Presence of thyroid dysfunction N (%) 29 (21.5)

N: number; BMI: body mass index; kg: kilogram; m: meter; pg: microgram; ng/
dL: FT4: free thyroxin; nanograms per deciliter; TSH: thyroid stimulating hormone;
mUI/L: milliunits per liter. * According to the DRI (recommended dietetic intake),
the recommendation daily intake for the group evaluated is 95 ug (estimated average
requirement- EAR). : mean =+ standard deviation. #: median (minimum; maximum).

Table 2
Prevalence of iodine intake inadequacy according to the
dietary reference intakes (EAR: 95 pg), adjusting or not
for the co-variables age, race, income, BMI, TSH, FT4 and

hypertension
Patients Prevalence of S * S2w **
Inadequacy (%)
p-value p-value
General 44 0.0000 0.0000
Euthyroid 42 0.0000 0.0000
Hypothyroid 57 0.6607 0.6065

Considering the covariates of age, race, income, BMI, TSH, FT4
and hypertension

General 51 0.0000 0.0000
Euthyroid 48 0.0000 0.0000
Hypothyroid 66 0.0000 0.0484

EAR: estimated average requirement; yg: microgram; BMI: body mass index; FT4: free
thyroxin; TSH: thyroid stimulating hormone. * S 2 b: interpersonal variation (considered
indicative of the absence of a pattern of constant consumption of iodine by each individual
patient when significant); ** S 2 w: intrapersonal variability (considered indicative of a
lack of iodine consumption by the group of patients when significant).
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Discussion

In this study, the 24-hour recalls showed that although
the average iodine intake was near the recommended value
for the groups, there was high prevalence of iodine intake
inadequacy, particularly in hypothyroid patients. Dietary
insufficiency of iodine still represents a public health problem
in many countries and is of particular concern in vulnerable
groups, such as pregnant or lactant women, infants and elderly
(2, 3). More than 20% of the adult population of Finland,
the adult and elderly population of Germany and the elderly
population of Ireland (female only) had an iodine intake below
the recommended values (2). However, the prevalence of
iodine insufficiency can vary greatly, depending on the iodine
content of the food of the studied regions, the presence of
fortification programs and the dietary characteristics unique
to each population group. Some specific dietary patterns, such
as the Mediterranean diet, may be associated with favorable
iodine intake (18).

Nutritional status of iodine has been evaluated using urinary
iodine quantification in addition to other indirect methods, such
as hormonal dosage tests and ultrasound of the thyroid (1, 5,
8, 11). Urinary iodine (UI) represents a good indicator of the
recent ingestion of iodine, as 90% of ingested iodine is expelled
through the urine (19). Currently, the Ul excretion is the more
reliable method for estimation of individual iodine status.
However, although the methodology is reliable, it is costly and
not available at all centers.

Evaluation of the ingestion of iodine, such as the
quantification of the prevalence of inadequacy, could alert to
the possibility of iodine insufficiency in specific population
groups. The prevalence of nutrient inadequacy in a specific
group of people represents the proportion of people whose
consumption is below the EAR and can be used to establish
hypotheses regarding the positive or negative connections
between dietary plans and diseases (13, 20). Between the
advantages of the method, can be said that, while the Ul
evaluate at a single time point, the estimation of the prevalence
of inadequacy is based on two 24-hour recalls performed
at different time points, which reduces the intrapersonal
and interpersonal variation in the measurement. However,
no standard is currently available for adequacy studies of
micronutrients, which can lead to different estimates of the
prevalence of inadequacy for these micronutrients (21). In
some European countries, for example, the prevalence of iodine
intake inadequacy in women 64 years of age or older using an
EAR of 100 g/day may vary from 9% to 53% (2).

In Brazil, a recent study evaluated the prevalence of intake
inadequacy of various micronutrients according to age and
geographical region (22). However, iodine was not included
in the results. Considering a likely iodized salt intake in the
Brazilian population of 9.6 g of salt/person/day, which is above
average relative to industrialized countries and much higher
than the 5 g/person/day intake recommended by the Health

World Organization, the iodine intake in Brazil is likely to be
higher than the recommended intake of 150mcg/day (23, 24).
However, the truth is that, even in regions considered sufficient
for iodine because of its fortification in food or because of
geographical characteristics, little is known about iodine intake
in some population groups. We unexpectedly observed, at least
in this group of elderly women from a region that is considered
to be iodine-sufficient, an high prevalence of dietary iodine
inadequacy, especially in women who had hypothyroidism.
Thus, the ongoing monitoring of population iodine status
remains crucially important, and particular attention may need
to be paid to monitoring the status of vulnerable populations
(25).

This study has some limitations, such as the tools used
for data collection, which may be subject to underreporting,
and the reference values used, which may not be relevant for
the population group evaluated. Moreover, it is inconvenient
to measure iodine intake as parameter of iodine supply,
because of uncertain absorption due to dietary goitrogens,
such as fluorides, contaminated water or thiocyanates. Thus,
the lack of UI data is a significant limitation. However, the
findings reported herein highlight the need for a thorough
evaluation of specific population groups. Therefore,
considering that deficiency or excess of iodine is detrimental
and that iodine sufficiency depends on adequate nutritional
ingestion, strategies for the diagnosis and intervention of
iodine insufficiency, or excess, are clearly feasible and must be
implemented. There is need for ongoing monitoring of iodized
salt in order to prevent excess as well as insufficient iodine
nutrition, and will be essential to coordinate interventions
designed to reduce population sodium intake with salt
iodization programs in order to maintain adequate levels of
iodine nutrition as salt intake declines (3, 26).

We can concluded from this study that high prevalence
of iodine intake inadequacy was present in this group of
elderly women living in a region of Brazil considered to be
iodine-sufficient. New studies in similar population groups are
necessary to confirm the findings reported herein.
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