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BACKGROUND OF THE 
QANUILIRPITAA? 2017 
HEALTH SURVEY1

The Qanuilirpitaa? 2017 Health Survey is a major 
population health survey conducted in Nunavik which 
involved the collection, analysis and dissemination  
of information on the health status of Nunavimmiut.  
The last health survey conducted prior to it in Nunavik 
dated from 2004. Since then, no other surveys providing 
updated information on the health of this population had 
been carried out. Thus, in February 2014, the Board  
of Directors of the Nunavik Regional Board of Health and 
Social Services (NRBHSS) unanimously adopted a 
resolution to conduct a new health survey in all 14 Nunavik 
communities, in support of the Strategic Regional Plan. 
The general objective of the 2017 health survey was  
to provide an up-to-date portrait of the health status  
of Nunavimmiut. It was also aimed at assessing trends 
and following up on the health and health determinants  
of adult participants since 2004, as well as evaluating  
the health status of Nunavik youth. This health survey has 
strived to move beyond traditional survey approaches so 
as to nurture the research capabilities and skills of Inuit 
and support the development and empowerment  
of communities. Qanuilirpitaa? 2017 included four different 
components: 1) an adult component to document the 
mental and physical health status of adults in 2017 and  
to follow up on the adult cohort of 2004; 2) a youth 
component to establish a new cohort of Nunavimmiut 
aged 16 to 30 years and to document their mental and 
physical health status; 3) a community component  
to establish the health profiles and assets of communities 
in a participatory research approach; and 4) a community-
mobilization project aimed at mobilizing communities and 
fostering their development. This health survey relied on  
a high degree of partnership within Nunavik (Nunavik 
Regional Board of Health and Social Services (NRBHSS), 
Makivvik Corporation, Kativik Regional Government (KRG), 
Kativik Ilisarniliriniq (KI), Avataq Cultural Institute, Qarjuit 
Youth Council, Inuulitsivik Health Centre, Ungava 
Tulattavik Health Centre), as well as between Nunavik, the 
Institut national de santé publique du Québec and 
academic researchers from three Canadian universities: 
Université Laval, McGill University and Trent University. 

1	 OCAP® is a registered trademark of the First Nations Information Governance Centre (FNIGC).

This approach followed the OCAP principles of Ownership, 
Control, Access and Possession (4).1 It also emphasized 
the following values and principles: empowerment  
and self-determination, respect, value, relevance and 
usefulness, trust, transparency, engagement, scientific 
rigour and a realistic approach.

TARGET POPULATION
The survey target population was all permanent Nunavik 
residents aged 16 years and over. Persons living full time  
in public institutions were not included in the survey.  
The most up-to-date beneficiaries register of all Inuit 
living in Nunavik, provided by Makivvik Corporation  
in spring 2017, was used to construct the main survey 
frame. According to this register, the population of Nunavik 
was 12 488 inhabitants spread out in 14 communities.  
The register allowed respondents to be selected on the 
basis of age, sex and coast of residence (Hudson coast and 
Ungava coast).

SURVEY FRAME
The survey used a stratified proportional model to select 
respondents. Stratif ication was conducted based  
on communities and age groups, given that one of the 
main objectives of the survey was to provide estimates for 
two subpopulations aged, respectively, 16 to 30 years and 
31 years and over. In order to obtain precise estimates,  
the targeted sample size was 1 000 respondents in each 
age group. Assuming a 50% response rate, nearly 
4 000 people were required to obtain the necessary 
sample size. From this pool, the number of individuals 
recruited from each community was proportionate to 
population size and took into account the number of days 
that the survey team would remain in each community— 
a situation that imposed constraints on the number  
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of participants that could be seen. Within each stratum, 
participants were randomly selected from the beneficiaries 
register. However, the individuals from the 2004 cohort, 
all 31 years old and over (representing approximately  
700 individuals), were automatically included in the  
initial sample.

DATA COLLECTION
Data were collected from August 19, 2017, to October 5, 
2017, in the 14 villages. The villages were reached by the 
Amundsen, a Canadian Coast Guard Icebreaker, and 
participants were invited on board the ship for data-
collection purposes. Two recruitment teams travelled from 
one community to another before the ship’s arrival. An 
Inuk assistant in each community helped: identify, contact 
and transport (if necessary) each participant; inform 
participants about the sampling and study procedures; 
obtain informed consent from participants (video) and fill 
in the identif ication sheet and sociodemographic 
questionnaire. Data-collection procedures for the survey 
included questionnaires, as well as clinical measurements. 
The survey duration was about four hours for each wave  
of participants, including their transportation to and from 
the ship. Unfortunately, this time frame was sometimes 
insufficient to complete the data-collection process. This 
survey received ethical approval by the Comité d’éthique 
de la recherche du Centre Hospitalier Universitaire de 
Québec – Université Laval. Aboard the ship, the survey 
questionnaires were administered by interviewers, many 
of whom were Inuit. Face-to-face interviews were 
conducted using a computer-assisted interviewing tool.  
If there were problems with the laptop connections, paper-
form questionnaires were filled out. The questionnaires 
were administered in Inuktitut, English or French, 
according to the preference of the par ticipants. 
Interviewers received training in administering the 
questionnaires prior to the start of the survey. The 
questionnaires were divided into five blocks: psychosocial 
interview (blocks 1 and 3), physical-health and food-
security interview (block 2), food-frequency questionnaire 
(block 4), and sociodemographic interview (block 5). The 
survey also included a clinical component, with tests  
to document aspects of physical health, sampling  
of biological specimens (blood, oropharyngeal swabs, 
urine, stool and vaginal swabs), spirometry and an  
oral clinical exam. These sessions were supervised by a 
team comprised of nurses, respiratory therapists, dentists, 
dental hygienists and assistants, and laboratory 
technicians. The measurement of thyroid and iodine 
status was an addition to Q2017 approved by the Nunavik 
Health Surveys Committee in 2023.

PARTICIPATION
There was a total of 1 326 participants, including 574 
Nunavimmiut aged 16 to 30 years and 752 Nunavimmiut 
aged 31 years and over, for total response rates of 30.7% 
and 41.5%, respectively. The participants’ distribution 
between the two coasts (Ungava and Hudson) was similar. 
The distribution of men and women was unequal, with 
twice as many women (873) as men (453) participating  
in the survey. If the results obtained from this sample are 
to be extrapolated to the target population, survey weights 
must be used. Overall, as compared to the 2004 survey, 
the response rate (i.e., the ratio between number of 
participants and total number of individuals on the 
sampling list) was lower than expected, especially among 
young people. This includes the refusal rate and especially 
a low contact rate. Several reasons might explain the low 
response rate, including the short time period available  
to contact individuals prior to the ship’s arrival in the 
community and non-contact due to people being outside 
of the community or on the land. Nevertheless, among 
the individuals that were contacted (n  = 1 661), the 
participation rate was satisfactory with an internal 
participation rate of 79.7%. More details on the collection, 
processing and analysis of the data are given in the 
Methodological Report (5).
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2 INTRODUCTION

The thyroid is a gland at the base of the neck which 
synthesizes hormones, and these are key in regulating 
metabolism and body temperature (1). Thyroid disorders 
encompass the disorders related to the thyroid and  
its hormones and are defined by imbalances of these 
hormones. They can impact various bodily systems 
including the cardiovascular, nervous and skeletal  
systems. Thyroid disorders are the second most common 
endocrine disorders, affecting 200 million people  
globally (2, 6). Generally, the prevalence of thyroid 
disorders increases with age and is higher in women (2).  
In 2009, approximately 16% of Canadian women and  
4% of Canadian men above the age of 45 reported being 
diagnosed with a thyroid disorder (7).

Under normal conditions, the body maintains multiple 
checks and balances on thyroid-hormone levels depending 
on the metabolic rate (energy use). The thyroid gland 
secretes two types of hormones: the more active form, 
triiodothyronine (T3) and, to a greater extent, the less 
active form, thyroxine (or tetraiodothyronine) (T4). Most  
T4 and T3 are transported in the bloodstream to the cells 
while bound to a protein. However, for T3 or T4 to enter 
cells and impact metabolism, they must be free and 
unbound to this protein. Less than 1% of T3 and T4 are 
unbound and are known as free T3 (fT3) and free T4 (fT4). 
Total T3 (tT3) and total T4 (tT4) refer to both the unbound 
and bound hormones. These bound hormones act as  
a stable and available reservoir of thyroid hormones in the 
bloodstream to be utilized when metabolic activity 
increases. T4 can be converted into T3 by removing  
a single iodine atom in a process known as deiodination  
by selenium containing enzymes. T3 and T4 availability  
in the bloodstream is further regulated by the secretion  
of thyroid-stimulating hormone (TSH) by the pituitary 
gland at the base of the brain. When the concentration of 
thyroid hormones is too low, TSH secretion increases in 
order to increase the production and secretion of T3 and 
T4. In contrast, when the concentration of thyroid 
hormones is too high, TSH secretion is lowered in order  
to decrease the production and secretion of T3 and T4.

Hyperthyroidism is a condition in which the thyroid gland 
overproduces thyroid hormones. It is associated with an 
increased risk of multiple health consequences including 
atrial fibrillation (irregular heartbeat), osteoporosis, and 

heart failure (8). Clinical hyperthyroidism is defined by  
an abnormally low level of TSH and abnormally high  
levels of fT4 or fT3, whereas subclinical hyperthyroidism  
is def ined only by abnormally low levels of TSH. 
Hypothyroidism is a thyroid disorder in which the thyroid 
gland underproduces hormones. It has been associated 
with health effects that include hyperlipidemia (high 
cholesterol) and atherosclerosis (8). Clinical hypothyroidism 
is defined by an abnormally high level of TSH and 
abnormally low levels of fT4 or fT3, whereas subclinical 
hypothyroidism is only based on high levels of TSH.  
In iodine-sufficient populations, thyroid autoimmune 
diseases (d iseases caused by immune-system 
malfunction) are the most common causes of thyroid 
disorders (9, 10). Grave’s disease and Hashimoto’s 
thyroiditis, both autoimmune diseases with strong genetic 
components and more common among women, are the 
main causes of hyperthyroidism and hypothyroidism, 
respectively (11). Globally, however, iodine deficiency 
remains the most important cause of hypothyroidism (9).

Iodine is an essential micronutrient required for the 
production of thyroid hormones and is a key building 
block of these hormones. The number of iodine atoms 
used in the hormone’s structure is reflected in the names 
of each hormone: triiodothyronine (three iodine atoms) 
and tetraiodothyronine (four iodine atoms). Iodine is 
sourced via diet (12). Marine foods are the largest natural 
dietary sources of iodine as most of the earth’s iodine is  
in the sea (13). Seaweed, in particular, is an excellent source 
of iodine (12, 13). Other rich sources include both marine 
and anadromous fish (sea-run), such as Arctic char, as well 
as mollusks (14, 15). Marine mammals, such as whales and 
seals , par ticularly in their blubber, have greater 
concentrations of iodine compared to terrestrial mammals 
(16). Inuit country foods include many of these species, 
indicating an iodine-rich diet. Other non-marine related 
iodine sources include dairy products, bread, eggs and, 
depending on the geography, drinking water (14, 17).  
Soil is generally low in iodine, leading to lower levels in 
plant-based foods (13, 18). As such, many countries have 
implemented a public-health intervention to include 
iodine in table salt (known as iodized salt) at the 
recommendations of the World Health Organization 
(WHO) to prevent iodine-deficiency disorders (3, 19).
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Notably, while most processed foods contain salt, many 
are prepared with non-iodized salt (17, 20). In the Nunavik-
specific context, seasonings such as Aromat® and table 
salt are regularly paired with country foods, both of which 
contain iodine additives (21, 22). However, the shift  
in dietary patterns, characterized by a decrease in the 
consumption of country foods and an increase in less 
nutrient-dense and processed market food, could 
potentially lead to reduced iodine intakes (23).

As previously mentioned, iodine deficiency remains the 
primary cause of hypothyroidism in iodine-deficient areas. 
When iodine levels are low, the pituitary gland increases 
TSH levels, signalling the thyroid to increase the amount of 
iodine it absorbs (24). In the presence of chronic severe 
iodine deficiency, the thyroid is no longer able to adapt 
and produce sufficient levels of thyroid hormones, leading 
to hypothyroidism (25). Alternatively, iodine deficiency can 
also lead to hyperthyroidism. In the presence of chronic 
mild to moderate iodine deficiency, the thyroid, having 
been overstimulated by TSH from its adaptation to absorb 
more iodine, develops nodules (19). These nodules can 
begin to autonomously produce thyroid hormones 
independently of TSH, leading to hyperthyroidism (26). 
Furthermore, smoking may increase this risk due to a 
cigarette compound called thiocyanate especially  
in regions of iodine deficiency (27).

The WHO considers iodine deficiency to be “the single 
most important preventable cause of brain damage” (3). 
This is because adequate iodine levels are particularly 
important during pregnancy as thyroid hormones are 
essential to fetal neurodevelopment. Adequate iodine is 
especially important during the first trimester prior to the 
fetus’s thyroid’s ability to function (28). Iodine deficiency 
during pregnancy can thus lead to developmental and 
cognitive delays in children (29).

Although rare, excessive dietary intake of iodine is also 
problematic, and can lead to both types of thyroid 
disorders ,  of ten refer red to as iodine-induced 
hypothyroidism or hyperthyroidism. When iodine levels are 
excessively high, the thyroid, as a protective measure, 
adapts by lowering the production of thyroid hormones 
(30). This is known as the acute Wolff-Chaikoff effect (30). 
This effect is only temporary in most people as their bodies 
are able to adapt to or ‘escape’ this effect (30). However, in 
some more vulnerable individuals, such as those with 
thyroid autoimmunity, their bodies fail to escape the effect 
and is unable to reinstate a normal production of 
hormones, which leads to hypothyroidism (30). Moreover, 
in some cases of high iodine intake, the acute Wolff-
Chaikoff effect itself fails, leading to an overproduction of 
thyroid hormones and hyperthyroidism (30). This 
phenomenon is known as the Jod-Basedow effect (30). 
This tends to occur more frequently following iodine 
supplementation in cases of iodine deficiency (30, 31).

Thyroid-hormone levels were measured in the last 
Qanuippitaa? Inuit Health Survey in 2004 (Q2004) but 
urinary iodine levels used to assess iodine status were not 
measured. The prevalence of hyperthyroidism and 
hypothyroidism were not reported but according to data 
reported by Dallaire et al. (2009), most participants  
in Q2004 had TSH levels within the normal range,  
very few participants (<1%) had abnormally high TSH  
levels indicating hypothyroidism and approximately  
4% of participants had abnormally low TSH levels 
indicating hyperthyroidism (32). Unfortunately, few studies 
have reported thyroid hormones in Canada, and no 
information is available on the prevalence of thyroid 
disorders among this population. As previously stated, 
thyroid hormones are essential for thermoregulation and 
are influenced by genetics and environmental factors (33). 
Chronic cold exposure, such as experienced by hunters  
in the Arctic, is suggested to affect thyroid-hormone 
concentrations (34). As very few studies have researched 
thyroid health in Canada and specifically in the Canadian 
Arctic, comparisons with another Inuit population  
in Greenland can provide insight on disease patterns and 
biomarker concentrations.

OBJECTIVES
This report aims to document the status of thyroid health 
and iodine levels among Nunavimmiut aged 16 and over.

More specifically, this report’s objectives are to:

1.	 Document the prevalence of hyperthyroidism, 
hypothyroidism and thyroid autoimmunity among 
Nunavimmiut youth and adults in 2017 using the 
Qanuilirpitaa? 2017 Inuit Health Survey (Q2017) data;

2.	 Document the iodine status of Nunavimmiut youth 
and adults in 2017 using Q2017 data;

3.	 Compare thyroid and iodine status in Q2017 with 
those observed in Q2004 and the Canadian Health 
Measures  Sur vey  (CHMS),  where  poss ib le . 
Comparisons with Greenlandic Inuit are also provided 
in the Appendix.
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3 METHODOLOGICAL 
ASPECTS

SURVEY DESIGN
In total, 1 326 individuals participated in the Q2017 survey 
aboard the Canadian Coast Guard Ship (CCGS) Amundsen 
between August and October 2017. Blood and spot urine 
samples were collected, and socio-demographic 
questionnaires were administered for most participants as 
detailed in the methodological report (35).

DATA COLLECTION AND 
LABORATORY ANALYSES
Thyroid hormones were analysed in serum at the Institut 
universitaire de cardiologie et de pneumologie du Québec. 
TSH, total T3 and T4 as well as two thyroid antibodies 
used as markers of thyroid autoimmunity, anti-thyroid 
peroxidase (TPOAb) and anti-thyroglobulin (TgAb), were 
analysed by Abbott Architect chemiluminescent 
microparticle immunoassay. FT3 and fT4 were analyzed 
by luminescent oxygen channeling immunoassay using  
a Siemens Dimension Vista 1500.

Urinary iodine was analysed at the Centre de toxicologie 
du Québec (Institut national de santé publique du 
Québec, Québec, Canada) in a laboratory specialized  
in trace-element analysis by inductively coupled mass 
spectrometry (ICP-MS).

ASSESSMENT  
OF THYROID STATUS
Thyroid statuses were defined based on reference values 
used in Nunavik for TSH, fT4 and fT3 (Table 1). Status was 
also def ined by thyroid-medication prescription  
(i.e., levothyroxine sodium used to treat hypothyroidism 
(also known as Synthroid) or methimazole used to treat 
hyperthyroidism) based on the information extracted 
from participants’ medical f iles during Q2017 (30). 
Pregnant women (n=33) were excluded from thyroid-
disorder and thyroid-biomarker analyses as thyroid 

hormones and their reference values change during and 
throughout pregnancy (35). It is important to note that 
clinical diagnoses of thyroid disorders by physicians  
are based on both thyroid-biomarker assays and  
the presentation of symptoms (36, 37). For research  
purposes, as no information was collected on symptoms, 
the thyroid-status definitions are solely based on  
thyroid biomarker assays. Thyroid disorders are thus  
only suspected.

The euthyroid (i.e., normal) range was between 0.40 and 
4.40 μIU/mL for TSH, between 9.8 and 18.8 pmol/L for fT4 
and between 3.8 and 6.0 pmol/L for fT3. Clinical 
hyperthyroidism was defined as either TSH < 0.40 μIU/mL 
and fT4 > 18.8 pmol/L or fT3 > 6.0 pmol/L, or a methimazole 
prescription. Subclinical hyperthyroidism was defined as 
TSH < 0.40 μIU/mL with normal fT4 and fT3 levels. Clinical 
hypothyroidism was defined as either TSH > 4.40 μIU/mL 
and fT4 < 9.8 pmol/L or fT3 < 3.8 pmol/L, or a levothyroxine 
sodium prescription. Subclinical hypothyroidism was 
defined as TSH > 4.40 μIU/mL with normal levels of fT4 
and fT3.

To assess suspected untreated cases, participants with 
thyroid prescriptions were excluded (levothyroxine sodium 
n=21, methimazole n<5), and analyses were repeated using 
the same biomarker def initions. These suspected 
untreated cases will provide insight on the prevalence of 
disease among those who have not been prescribed 
thyroid medication for a diagnosed disorder.
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Table 1	� Reference ranges for assessing thyroid status in Inuit youth and adults in Nunavik*

Reference range TSH (μIU/mL) fT4 (pmol/L) fT3 (pmol/L)

Euthyroid 0.40 – 4.40 9.8 – 18.8 3.8 – 6.0

Hyperthyroidism

Clinical < 0.40 > 18.8 > 6.0

Subclinical < 0.40 9.8 – 18.8 3.8 – 6.0

Hypothyroidism

Clinical > 4.40 < 9.8 < 3.8

Subclinical > 4.40 9.8 – 18.8 3.8 – 6.0

* Based on values used by clinicians in Nunavik.

ASSESSMENT  
OF THYROID AUTOIMMUNITY
The determination of thyroid autoimmunity status was 
based on the laboratory reference values for TPOAb and 
TgAb. A person was considered to have high levels of 
TPOAb if the levels were above 5.61 IU/mL and to have 
high levels of TgAb if the levels were above 4.11 IU/mL. 
Thyroid autoimmunity biomarkers were assessed 
indiv idual ly  and through the presence of  h igh 
concentrations of either biomarker.

ASSESSMENT  
OF IODINE STATUS
The median urinary-iodine concentration (μg/L) 
determined from the collected spot samples was used to 
evaluate the population’s iodine status based on reference 
criteria established by the WHO. According to these 
criteria, adequate iodine nutrition is reflected by a median 
urinary-iodine concentration between 100 and 199 μg/L  
in adults and between 150 and 249 μg/L in pregnant 
women (3). The WHO also established two criteria for 
assessing iodine deficiency in a population. Using 
measured spot urine samples, a population is considered 
to be iodine-deficient if the median urinary-iodine 
concentration is below 100 μg/L and if more than 20% of 
the sample falls below 50 μg/L (3). The WHO has further 
categorized iodine status into severe iodine deficiency  
(< 20 μg/L), moderate iodine deficiency (20-49 μg/L), 
mild iodine deficiency (50-99 μg/L), more-than-adequate 
intake (200-299 μg/L) and excessive intake (>300 μg/L) 
(3). In pregnant women, the criteria for iodine deficiency 
are solely based on the pregnant population’s median 
urinary-iodine concentration falling below 150 μg/L. It is 
important to note that these two criteria are purposefully 

designed to determine populational iodine status and not 
individual status. Thus, although an individual may have a 
spot urinary-iodine concentration below this threshold on 
the day of the survey, because urinary iodine varies greatly 
from day to day and only one sample was taken per 
individual, this does not necessarily mean this person is 
iodine-deficient (38). In the present report, crude 
prevalences were determined based on the WHO criteria, 
however, since only spot urine samples were available, it is 
important to mention they could overestimate the true 
prevalence of iodine deficiency (30). Furthermore, diurnal 
differences in urinary-iodine concentrations could impact 
results depending on the time of day at which the spot 
sample was collected (39). Studies have demonstrated 
that morning spot samples could underestimate urinary 
iodine excretion (39).

STATISTICAL ANALYSIS
The sample sizes used in this report vary from 1 258 to 
1 307 depending on the availability of data. Descriptive 
analyses were conducted. Survey weights were attributed 
to each participant to better represent the target 
population. These weights were determined based on the 
probability of being selected for the sample and were 
adjusted based on the non-response rate and on the 
stratif ication by age group, sex and community. 
Descriptive statistics are also presented by sex, age group, 
administrative region (Hudson and Ungava) and ecological 
region (Hudson Strait, Hudson Bay and Ungava Bay). 
Geometric means as well as 5th and 95th percentiles were 
calculated for each thyroid biomarker and urinary-iodine 
concentrations as they were not normally distributed. 
Arithmetic means were calculated for thyroid biomarkers 
to compare to results from Q2004. The median urinary-
iodine concentration and percentage of participants falling 
below 50 μg/L were calculated in order to compare to the 
two WHO criteria for iodine deficiency. Comparisons 
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between geometric means were made using differences of 
least squares means. Prevalences of thyroid disorders in 
each category were compared using Rao-Scott chi-square 
tests. Pairwise comparisons between groups with more 
than two categories were made using differences of least 
squares means.

Estimates are not presented when there were fewer than 
five participants. All analyses were performed in SAS 9.4 
(Cary, NC, USA) with a significance level of 5% (alpha = 0.05).

COMPARISONS  
TO OTHER AVAILABLE 
SURVEYS OR STUDIES
Comparisons of Q2017 data with Q2004 data were 
limited. Prevalences of thyroid disorders were not reported 
in 2004 and can thus not be compared. Further, the only 
biomarkers measured in 2004 were TSH, fT4 and tT3 and 
only their arithmetic means were presented. Comparisons 
of calculated confidence intervals from the standard 
deviations from Q2004 and Q2017 data were used to 
assess if significant differences were found between the 
two surveys.

Comparisons with the general Canadian population were 
done using data from CHMS Cycle 2 (2009-2011) and Cycle 
4 (2014-2015) (40, 41). Cycle 2 data were used to compare 
crude prevalences of inadequate iodine statuses as these 
data were not available for more recent surveys. However, 

no confidence intervals of these prevalences were 
presented. Furthermore, the crude prevalence of adequate 
iodine status was not reported.

Thyroid biomarkers (TSH and fT4, but not fT3 nor tT3) and 
population urinary-iodine concentrations were measured 
more recently in Cycle 4. Comparisons of confidence 
intervals between CHMS Cycle 4 data and Q2017 were 
used to assess if significant differences were found 
between the two surveys. There were some limitations 
with the confidence intervals due to the lower number of 
significant digits in the results provided for CHMS Cycle 4.

Three studies documented thyroid-hormone disorders 
and iodine status in Greenlandic Inuit over the age of  
50 years (42-44). Comparisons with Greenlandic studies 
were thus performed solely with Nunavimmiut over  
the age of 50 years. For the comparisons of thyroid 
disorder, the prevalences included clinical, subclinical  
and treated suspected cases (43). The reference ranges 
differed slightly from those used in Nunavik where the 
range for Greenlandic Inuit was 0.3-4.5 mU/L for TSH,  
9.8-20.4 pmol/L for fT4 and 3.6-6.9 pmol/L for fT3. 
Unfortunately, none of the Greenlandic studies presented 
confidence intervals in their results. As such, statistical 
comparisons with this population are limited. Further, the 
year of data collection is unclear, however it seems these 
data have been used in publications since at least 2005.

Although the data from these studies are dated, this 
report is primarily focusses on comparing trends and 
patterns with other populations rather than absolute 
values. The limitations of each study are presented  
in Table 11 and Table S2.
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4 RESULTS

THYROID DISORDERS

Euthyroid

The majority (87.9%) of the total population was defined 
as euthyroid (Table 2). The prevalence of men in the 
euthyroid range was significantly higher than that of 
women (92.3% versus 83.3%). In both men and women, 
there were no significant differences between age groups. 

Regional differences were only significant in women with  
a significantly higher prevalence of the population in  
the euthyroid range in the Ungava administrative region 
compared to the Hudson administrative region (90.1% 
versus 77.6%). Furthermore, there were significantly more 
women in the euthyroid range in Hudson Strait and 
Ungava Bay compared to Hudson Bay (86.6% and 91.1% 
versus 74.5%).

Table 2	� Prevalence of euthyroid among the total population in 2017  
(including those prescribed a thyroid medication)

All Women Men

Group % (95% CI) % (95% CI) % (95% CI)

All 87.9 (85.9, 89.9) 83.3 (80.6, 85.9) 92.3 (89.5, 95.1)

Age group

16-29 89.0 (85.9, 92.1) 84.5 (80.5, 88.4) 93.1 (88.8, 97.4)

30-49 86.7 (82.9, 90.6) 83.9 (79.0, 88.8) 89.5 (83.9, 95.2)

50+ 87.5 (84.0, 91.0) 80.5 (74.8, 86.2) 94.9 (91.2, 98.5)

Administrative region

Hudson 85.1 (82.0, 88.1) 77.6 (73.3, 81.9) 92.0 (87.9, 96.1)

Ungava 91.4 (88.8, 93.9) 90.1 (87.1, 93.0) 92.7 (88.7, 96.7)

Ecological region

Hudson Bay 83.1b (79.4, 86.8) 74.5b (69.2, 79.9) 90.6 (85.7, 95.5)

Hudson Strait 90.5a (86.9, 94.2) 86.6a (81.7, 91.5) 94.8 (88.9, 100.0)

Ungava Bay 91.9a (89.2, 94.6) 91.1a (88.1, 94.2) 92.7 (88.5, 96.9)

Estimates in bold differ significantly between men and women.
Estimates in coloured cells and with different superscripts differ significantly between groups.
95% CI: 95% confidence interval.

Only 1.4% (n=21) of participants had a levothyroxine 
sodium prescription, and 0.2% (n<5) had a methimazole 
prescription. Similarly, when excluding these participants, 
the majority of the untreated population was in the 

euthyroid range with a prevalence of 89.2% (Table 3). Also 
like the total population, there were significant differences 
between men and women, and regional differences were 
only significant among women.
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Table 3	� Prevalence of euthyroid among the untreated population in 2017

All Women Men

Group % (95% CI) % (95% CI) % (95% CI)

All 89.2 (87.3, 91.2) 85.1 (82.5, 87.7) 93.1 (90.4, 95.9)

Age group

16-29 89.0 (85.9, 92.1) 84.5 (80.5, 88.4) 93.1 (88.8, 97.4)

30-49 88.5 (84.8, 92.3) 86.2 (81.4, 90.9) 90.8 (85.4, 96.2)

50+ 90.7 (87.6, 93.8) 84.6 (79.1, 90.1) 96.7 (93.6, 99.8)

Administrative region

Hudson 86.2 (83.1, 89.2) 79.7 (75.5, 84.0) 92.0 (87.9, 96.1)

Ungava 93.1 (90.7, 95.5) 91.5 (88.7, 94.3) 94.6 (90.9, 98.4)

Ecological region

Hudson Bay 84.2b (80.6, 87.9) 76.8b (71.6, 82.0) 90.6 (85.7, 95.5)

Hudson Strait 92.1a (88.5, 95.6) 88.5a (83.9, 93.1) 95.9 (90.2, 100.0)

Ungava Bay 93.4a (90.9, 95.9) 92.2a (89.3, 95.1) 94.5 (90.6, 98.5)

Estimates in bold differ significantly between men and women.
Estimates in coloured cells and with different superscripts differ significantly between groups.
95% CI: 95% confidence interval.

Hyperthyroidism

The total prevalences of suspected untreated and treated 
clinical hyperthyroidism were low (2.2%) while the 
prevalence for subclinical hyperthyroidism was slightly 
h i g h e r  (8 .6%) .  T h e  p r ev a l e n ce  o f  s u b c l i n i c a l 
hyperthyroidism was significantly higher in women than in 
men (11.8% versus 5.5%) (Table 4). For both sexes and both 
types of disorder (subclinical and clinical), there were  
no significant differences between age groups. Differences  

by region were only observed for the prevalence of 
subclinical hyper thyroidism among women. The 
prevalence of subclinical hyperthyroidism was significantly 
higher in women in the Hudson administrative region 
compared to women in the Ungava administrative  
region (16.7% versus 6.0%). Women in Hudson Bay had  
a s ignif icant ly higher prevalence of subcl inical 
hyperthyroidism compared to the women in both Hudson 
Strait and Ungava Bay (19.6% versus 7.5% and 5.9%).

Table 4	� Prevalence of suspected and treated hyperthyroidism among the total population in 2017

Clinical Subclinical

All Women Men All Women Men

Group % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

All 2.2 (1.3, 3.1) 3.2 (1.9, 4.6) NP 8.6 (6.9, 10.3) 11.8 (9.5, 14.2) 5.5 (3.1, 7.8)

Age group

16-29 2.5 (1.0, 4.1) 3.6 (1.3, 5.9) NP 8.4 (5.8, 11.1) 12.0 (8.6, 15.3) 5.3 (1.5, 9.2)

30-49 2.4 (0.6, 4.2) 3.2 (1.0, 5.4) NP 9.7 (6.3, 13.0) 11.1 (6.8, 15.5) 8.2 (3.5, 13.0)

50+ 1.4 (0.3, 2.5) 2.8 (0.6, 4.9) NP 7.2 (4.4, 10.0) 12.6 (7.6, 17.6) NP

Administrative region

Hudson 2.4 (1.0, 3.8) 3.4 (1.5, 5.3) NP 11.4 (8.8, 14.0) 16.7 (12.9, 20.4) 6.6 (3.0, 10.1)

Ungava 2.0 (0.7, 3.3) 3.0 (1.3, 4.8) NP 5.0 (3.0, 7.0) 6.0 (3.6, 8.4) 4.0 (0.8, 7.3)

Ecological region

Hudson Bay 2.6 (0.8, 4.4) 3.4 (1.2, 5.7) NP 13.1b (10.1, 16.2) 19.6b (14.8, 24.3) 7.5 (3.2, 11.7)

Hudson Strait 2.3 (0.6, 4.0) 4.5 (1.2, 7.7) NP 5.8a (2.5, 9.2) 7.5a (3.8, 11.2) NP

Ungava Bay 1.6 (0.2, 3.0) 2.1 (0.7, 3.5) NP 4.8a (2.8, 6.9) 5.9a (3.3, 8.5) 3.8 (0.8, 6.9)

Estimates in bold differ significantly between men and women.
Estimates in coloured cells and with different superscripts differ significantly between groups.
NP: Data not presented (n < 5).
95% CI: 95% confidence interval.
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As shown in Table 5, the prevalence of untreated clinical 
hyperthyroidism (2.0%) is similar to the total population 
when including individuals reported to be treated with 
thyroid medication (methimazole) in their medical file 
(2.2%) (Table 4). As the def inition for subclinical 

hyperthyroidism did not change for the untreated 
population, the prevalences remain the same as those in 
the total population. This suggests that most suspected 
cases of hyperthyroidism were untreated at the time of 
the survey in 2017.

Table 5	� Prevalence of suspected untreated hyperthyroidism among the untreated population in 2017  
(i.e., excluding the 0.2% of participants prescribed methimazole)

Clinical Subclinical

All Women Men All Women Men

Group % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

All 2.0 (1.1, 2.9) 2.8 (1.6, 4.1) NP 8.5 (6.8, 10.2) 11.8 (9.4, 14.1) 5.4 (3.1, 7.8)

Age group

16-29 2.5 (1.0, 4.1) 3.6 (1.3, 5.9) NP 8.4 (5.8, 11.1) 12.0 (8.6, 15.3) 5.3 (1.5, 9.2)

30-49 2.1 (0.3, 3.9) 2.7 (0.7, 4.7) NP 9.7 (6.4, 13.0) 11.2 (6.8, 15.5) 8.2 (3.5, 13.0)

50+ NP NP NP 7.0 (4.2, 9.7) 12.2 (7.3, 17.2) NP

Administrative region

Hudson 2.2 (0.8, 3.6) 3.0 (1.1, 4.8) NP 11.3 (8.8, 13.9) 16.5 (12.8, 20.2) 6.6 (3.0, 10.1)

Ungava 1.8 (0.5, 3.0) 2.7 (1.0, 4.3) NP 5.0 (3.0, 7.0) 6.0 (3.6, 8.4) 4.0 (0.8, 7.3)

Ecological region

Hudson Bay 2.3 (0.6, 4.1) 2.8 (0.8, 4.9) NP 13.0b (10.0, 16.2) 19.4b (14.7, 24.1) 7.5 (3.2, 11.7)

Hudson Strait 2.0 (0.5, 3.5) 3.8 (0.9, 6.7) NP 5.9a (2.5, 9.2) 7.6a (3.9, 11.2) NP

Ungava Bay 1.6 (0.2, 3.0) 2.1 (0.7, 3.5) NP 4.8a (2.8, 6.9) 5.9a (3.3, 8.5) 3.8 (0.8, 6.9)

Estimates in bold differ significantly between men and women.
Estimates in coloured cells and with different superscripts differ significantly between groups.
NP: Data not presented (n < 5).
95% CI: 95% confidence interval.

Hypothyroidism

The total prevalences of suspected untreated and treated 
c l in ica l  hypothyro id ism ( 1 .4%)  and subcl in ica l 
hypothyroidism (<1%) were low (data not shown since n<5 
in each category). After excluding the 1.4% of participants 
who had a levothyroxine sodium prescription, the 
prevalences of suspected untreated clinical (<1%) and 
subclinical (<1%) hypothyroidism were even lower. These 
prevalence dif ferences suggest that most with 
hypothyroidism were treated for their condition at the 
time of the survey.

Thyroid Autoimmunity

The prevalence of thyroid autoimmunity based on 
elevated TPOAb or elevated TgAb levels was 4.9% among 
Nunavimmiut (Table 6). The prevalence of individuals with 
high TgAb was significantly higher than the prevalence  
of individuals with high TPOAb (3.7% versus 1.1%). For  
each of the autoimmunity biomarkers, there were no  
significant differences between sexes or age groups.  
No regional difference was found for TgAb; there were 
significant differences between regions for TPOAb, such 
that the prevalence of high TPOAb was higher in the 
Ungava administrative region and Ungava Bay compared 
to other regions. The majority of participants with high 
levels of thyroid autoimmunity biomarkers were in the 
euthyroid range.
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Table 6	� Prevalence of thyroid autoimmunity biomarkers in Q2017

TPOAb or TgAb TPOAb TgAb

Group % (95% CI) % (95% CI) % (95% CI)

All 4.9 (3.6, 6.2) 1.1 (0.5, 1.7) 3.7 (2.5, 4.9)

Sex

Women 4.8 (3.4, 6.2) 1.4 (0.7, 2.1) 3.4 (2.2, 4.6)

Men 4.9 (2.7, 7.2) NP 4.1 (2.0, 6.2)

Age group

16-29 4.3 (2.5, 6.1) 1.0 (0.0, 2.1) 3.3 (1.7, 4.8)

30-49 4.9 (2.4, 7.5) 1.1 (0.3, 1.9) 3.8 (1.4, 6.2)

50+ 5.8 (3.4, 8.2) 1.4 (0.2, 2.5) 4.5 (2.3, 6.7)

Administrative region

Hudson 4.2 (2.4, 5.9) NP 3.7 (2.0, 5.4)

Ungava 5.8 (3.8, 7.8) 2.0 (0.7, 3.3) 3.8 (2.1, 5.5)

Ecological region

Hudson Bay 3.6 (1.6, 5.7) NPa 3.4 (1.4, 5.4)

Hudson Strait 5.0 (2.6, 7.3) NPab 3.9 (1.8, 6.0)

Ungava Bay 6.4 (3.9, 8.8) 2.3b (0.8, 3.9) 4.0 (2.0, 6.1)

Estimates in bold differ significantly between autoimmunity biomarkers.
Estimates in coloured cells and with different superscripts differ significantly between groups.
NP: Data not presented (n < 5).
95% CI: 95% confidence interval.

THYROID BIOMARKERS
Thyroid-Stimulating Hormone (TSH)

Overall, the geometric mean TSH level was 0.82 μIU/mL 
(Table 7). TSH levels were significantly higher in men 
compared to women (0.92 μIU/mL versus 0.73 μIU/mL). 
There were also significant differences between age 
groups and regions. TSH levels were significantly lower in 
the 16-29 and 30-49-year age groups compared to the 

50+ age group (0.79 μIU/mL and 0.75 μIU/mL versus  
1.01 μIU/mL). Furthermore, TSH levels were significantly 
higher in individuals living in the Ungava administrative 
region compared to those l iv ing in the Hudson 
administrative region (0.92 μIU/mL vs 0.75 μIU/mL). Also, 
there were significant differences between ecological 
regions, with those in Ungava Bay having the highest 
levels, followed by those in the Hudson Strait and those  
in Hudson Bay having the lowest (0.95 μIU/mL versus 
0.83 μIU/mL versus 0.73 μIU/mL).
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Table 7	� Arithmetic and geometric means with percentiles and median for TSH (μIU/mL) in 2017

5th  

percentile

Arithmetic mean  

(95% CI)

Geometric mean  

(95% CI)

Median  

(95% CI)

95th  

percentileGroup

All 0.28 1.05 (1.00, 1.09) 0.82 (0.78, 0.87) 0.89 (0.85, 0.93) 2.36

Sex

Women 0.23 0.94 (0.89, 0.99) 0.73 (0.57, 0.94) 0.76 (0.72, 0.81) 2.07

Men 0.37 1.15 (1.07, 1.22) 0.92 (0.73, 1.15) 0.98 (0.92, 1.03) 2.57

Age group

16-29 0.27 0.97 (0.92, 1.02) 0.79a (0.71, 0.89) 0.85 (0.80, 0.90) 2.02

30-49 0.25 0.96 (0.90, 1.02) 0.75a (0.60, 0.94) 0.86 (0.79, 0.93) 2.05

50+ 0.33 1.31 (1.18, 1.44) 1.01b (0.70, 1.45) 1.02 (0.93, 1.12) 3.37

Administrative region

Hudson 0.25 0.98 (0.92, 1.04) 0.75 (0.62, 0.92) 0.81 (0.76, 0.87) 2.47

Ungava 0.37 1.13 (1.07, 1.19) 0.92 (0.74, 1.15) 0.97 (0.92, 1.01) 2.32

Ecological region

Hudson Bay 0.25 0.94 (0.87, 1.01) 0.73b (0.56, 0.95) 0.79 (0.73, 0.86) 2.09

Hudson Strait 0.34 1.06 (0.97, 1.15) 0.83a (0.75, 0.92) 0.85 (0.77, 0.92) 2.65

Ungava Bay 0.37 1.17 (1.10, 1.24) 0.95c (0.72, 1.24) 1.02 (0.95, 1.09) 2.33

Estimates exclude those prescribed thyroid medications (n=22).
Estimates in coloured cells and with different superscripts differ significantly between groups.
95% CI: 95% confidence interval.
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When comparing arithmetic means of TSH in Q2004 and 
Q2017, TSH levels were significantly lower in 2017 than 
they were in 2004 (1.05 (1.00;1.09) μIU/mL vs 1.18  
(1.12; 1.24) μIU/mL) but remained within the reference 
range (Figure 1) (32).

Figure 1	� Comparisons of arithmetic mean TSH in 
Q2004 and Q2017 with the reference range
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When comparing geometric means of TSH among 
individuals between the ages of 16 and 49 years,  
TSH levels were significantly lower in Nunavik compared 
to CHMS Cycle 4 (0.8 (0.7; 0.9) μIU/mL versus 1.4 (1.2; 1.5) 
μIU/mL) (Figure 2). Among individuals older than 50 years, 
there was no significant difference in TSH levels between 
Nunavik and the general  Canadian populat ion  
(1.0 (0.70;1.5) μIU/mL versus 1.5 (1.4; 1.6) μIU/mL).

Figure 2	� Comparisons of geometric mean TSH  
in Nunavik and CHMS Cycle 4 in groups  
aged 16-49 and 50+ with the Nunavik 
reference range
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Free Thyroxine (fT4)

The geometric mean fT4 levels among Nunavimmiut was 
14.07 pmol/L (Table 8). There were no signif icant 
differences between men and women. There were however 
significant differences between age groups and regions. 
Individuals in the 16-19 age group had significantly higher 
fT4 levels than the other two age groups (14.39 pmol/L 

versus 13.86 pmol/L and 13.81 pmol/L). Levels of fT4 were 
also significantly higher in individuals living in the Hudson 
administrative region compared to individuals living in the 
Ungava administrative region (14.24 pmol/L versus  
13.86 pmol/L). Furthermore, individuals living in Hudson 
Bay had significantly higher fT4 levels compared to those 
living in Ungava Bay (14.31 pmol/L versus 13.85 pmol/L).

Table 8	� Arithmetic and geometric means with percentiles and median for fT4 (pmol/L) in 2017

5th  

percentile

Arithmetic mean  

(95% CI)

Geometric mean  

(95% CI)

Median  

(95% CI)

95th  

percentileGroup

All 11.29 14.24 (14.08, 14.40) 14.07 (13.93, 14.21) 13.92 (13.78, 14.06) 18.05

Sex

Women 11.26 14.11 (13.92, 14.29) 13.93 (13.60, 14.26) 13.79 (13.62, 13.95) 17.94

Men 11.29 14.37 (14.12, 14.61) 14.20 (13.87, 14.54) 14.04 (13.82, 14.26) 18.16

Age group

16-29 11.65 14.56 (14.29, 14.83 14.39a (13.75, 15.05) 14.20 (13.98, 14.42) 18.23

30-49 11.15 14.03 (13.76, 14.30) 13.86b (13.38, 14.35) 13.66 (13.40, 13.93) 18.05

50+ 10.96 13.96 (13.71, 14.22) 13.81b (13.25, 14.39) 13.78 (13.54, 14.03) 17.35

Administrative region

Hudson 11.34 14.41 (14.20, 14.62) 14.24 (13.88, 14.61) 14.16 (13.97, 14.36) 18.31

Ungava 11.24 14.03 (13.80, 14.26) 13.86 (13.41, 14.32) 13.66 (13.50, 13.81) 17.53

Ecological region

Hudson Bay 11.40 14.46 (14.22, 14.69) 14.31a (13.82, 14.81) 14.28 (14.02, 14.53) 18.40

Hudson Strait 11.14 14.15 (13.83, 14.46) 13.96ab (13.63, 14.30) 13.73 (13.51, 13.95) 17.55

Ungava Bay 11.23 14.04 (13.77, 14.31) 13.85b (13.37, 14.35) 13.64 (13.46, 13.83) 17.70

Estimates exclude those prescribed thyroid medications (n=22).
Estimates in coloured cells and with different superscripts differ significantly between groups.
95% CI: 95% confidence interval.
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Arithmetic mean levels of fT4 were significantly lower in 
2017 compared to 2004 (14.2 (14.1; 14.4) pmol/L versus 
15.5 (15.3; 15.7) pmol/L) but remained in the reference 
range (Figure 3) (32).

Figure 3	� Comparisons of arithmetic mean fT4 in 
Q2004 and Q2017 with the reference range
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When comparing geometric mean fT4 among those aged 
16 to 49 years, fT4 levels were significantly lower in 
Nunavik compared to CHMS Cycle 4 (14.2 (13.9; 14.4) 
pmol/L versus 15 (15; 16) pmol/L) (Figure 4). Among those 
older than 50 years, there were no significant differences 
in fT4 levels between Nunavik and the general Canadian 
population (13.8 (13.3; 14.4) pmol/L versus 15 (14; 15) 
pmol/L) although the absence of decimals in numbers 
reported in CHMS limits our ability to make comparisons.

Figure 4	� Comparisons of geometric mean fT4  
in Nunavik and CHMS Cycle 4 in groups  
aged 16-49 and 50+ with the Nunavik 
reference range

20

18

16

14

12

10

8

6

4

2

0

fT
4

 (p
m

o
l/

L)

Age group

16-49 50+

* Statistically significant

Nunavik

CHMS Cycle 4

Reference

*
*

*
*



16

Qanuilirpitaa? 2017 – Iodine and Thyroid Status

Free and Total Triiodothyronine  
(fT3 and tT3)

The geometric mean of fT3 for all Nunavimmiut was  
5.02 pmol/L (Table 9). There were significant differences 
between sexes, age groups and regions. The levels of  
fT3 were significantly higher in men than in women  
(5.20 pmol/L versus 5.01 pmol/L). These levels were 

significantly higher in the 16-29 age group compared to 
the other two (5.21 pmol/L versus 4.89 pmol/L and  
4.85 pmol/L). Furthermore, individuals living in the 
Hudson administrative region had higher fT3 levels than 
individuals living in the Ungava region (5.07 pmol/L versus 
4.94 pmol/L). Individuals living in Hudson Bay also had 
higher levels of fT3 compared to the other regions  
(5.17 pmol/L versus 4.97 pmol/L and 4.87 pmol/L).

Table 9	� Arithmetic and geometric means with percentiles and median for fT3 (pmol/L) in 2017

5th  

percentile

Arithmetic mean 

(95% CI)

Geometric mean  

(95% CI)

Median  

(95% CI)

95th  

percentileGroup

All 3.88 5.11 (5.04, 5.18) 5.02 (4.96, 5.07) 4.95 (4.90, 5.00) 6.60

Sex

Women 3.79 5.01 (4.91, 5.11) 4.90 (4.68, 5.14) 4.84 (4.79, 4.90) 6.60

Men 4.03 5.20 (5.11, 5.30) 5.12 (4.91, 5.35) 5.06 (4.97, 5.14) 6.59

Age group

16-29 4.10 5.29 (5.20, 5.38) 5.21a (4.83, 5.63) 5.12 (5.04, 5.20) 7.00

30-49 3.84 4.96 (4.86, 5.06) 4.89b (4.63, 5.16) 4.85 (4.76, 4.93) 6.22

50+ 3.77 4.99 (4.79, 5.20) 4.85b (4.52, 5.21) 4.73 (4.64, 4.81) 6.23

Administrative region

Hudson 4.02 5.16 (5.06, 5.27) 5.07 (4.94, 5.20) 5.01 (4.95, 5.08) 6.27

Ungava 3.75 5.04 (4.95, 5.13) 4.94 (4.79, 5.10) 4.85 (4.77, 4.93) 7.01

Ecological region

Hudson Bay 4.05 5.25 (5.13, 5.37) 5.17b (4.87, 5.47) 5.10 (5.01, 5.19) 6.31

Hudson Strait 3.77 5.08 (4.94, 5.22) 4.97a (4.84, 5.11) 4.79 (4.70, 4.88) 7.00

Ungava Bay 3.76 4.95 (4.85, 5.05) 4.87a (4.57, 5.18) 4.82 (4.74, 4.90) 6.51

Estimates exclude those prescribed thyroid medications (n=22).
Estimates in coloured cells and with different superscripts differ significantly between groups.
95% CI: 95% confidence interval.
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In 2004, only tT3 was measured (see annex for detailed 
Q2017 tT3 results). Arithmetic mean tT3 was significantly 
lower in 2017 compared to 2004 (1.97 (1.95; 2.00) nmol/L 
versus 2.14 (2.12; 2.17) nmol/L) (Figure 5) but remained  
in the reference range (32).

Figure 5	� Comparisons of arithmetic mean tT3 in 
Q2004 and Q2017 with the reference range
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Urinary Iodine

The median urinary iodine was 79.8 μg/L in the total 
population and 91.9 μg/L among pregnant women  
(Table 10).  The geometr ic  mean ur inar y-iodine 
concentration was significantly higher in women than it 
was in men (83.3 μg/L versus 74.7 μg/L). It was 
significantly lower in the 30 to 49 age group compared to 
the other two groups (70.4 μg/L versus 85.2 μg/L and 
80.9 μg/L). Furthermore, urinary-iodine concentrations 
were found to be higher in the Ungava administrative 
region than in the Hudson region (88.9 μg/L versus  
71.7 μg/L). Additionally, they were significantly higher  
in Ungava Bay compared to the other two ecological 
regions (93.5 μg/L versus 78.2 μg/L and 69.1 μg/L).

Table 10	� Geometric means with percentiles and median for urinary-iodine concentration (μg/L) in 2017

5th 

percentile

Median urinary iodine 

(μg/L) (95% CI)

Geometric mean 

(μg/L) (95% CI)

95th  

percentile

Percentage below 

50 μg/L (95% CI)Group

All 12.7 79.8 (73.4, 86.2) 78.7 (74.8, 82.9) 249.7 20.3 (17.7, 22.9)

Sex

Women 12.7 89.8 (82.7, 96.8) 83.3 (73.7, 94.1) 266.1 20.5 (17.5, 23.6)

Men 12.7 72.1 (64.7, 79.5) 74.7 (65.4, 85.3) 245.7 20.0 (16.1, 24.0)

Age group

16-29 12.7 91.4 (81.1, 101.6) 85.2a (71.9, 101.1) 263.9 18.0 (14.2, 21.9)

30-49 12.7 68.4 (61.5, 75.3) 70.4b (55.0, 90.0) 212.8 22.9 (18.2, 27.6)

50+ 12.7 88.3 (80.6, 96.1) 80.9a (72.8, 89.8) 262.8 20.3 (15.7, 24.9)

Administrative region

Hudson 12.7 70.5 (65.1, 75.9) 71.7 (58.5, 87.8) 237.1 22.6 (18.7, 26.4)

Ungava 12.7 97.0 (87.5, 106.4) 88.9 (70.4, 112.3) 267.7 17.3 (14.3, 20.4)

Ecological region

Hudson Bay 12.7 67.5 (61.0, 74.0) 69.1a (51.9, 91.9) 217.7 23.1 (18.8, 27.5)

Hudson Strait 12.7 78.7 (66.7, 90.6) 78.2a (70.2, 87.0) 257.2 21.7 (16.3, 27.2)

Ungava Bay 12.7 103.6 (94.4, 112.9) 93.5b (68.0, 128.5) 292.5 15.6 (12.3, 18.9)

Pregnant women (n = 32) 12.7 91.9 (52.2, 131.6) 87.7 (57.0, 134.9) 344.0

Estimates in coloured cells and with different superscripts differ significantly between groups.
95% CI: 95% confidence interval.
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Overall, 20.3% of the Nunavik population in 2017 had a 
urinary-iodine concentration below 50 μg/L (Table 10). 
The crude prevalence of severe iodine deficiency (<20 
μg/L) was 7.9% while those of moderate (20-49 μg/L) and 
mild (50-99 μg/L) iodine deficiency were respectively 
12.4% and 39.2%. Since the mean urinary iodine was below 
100 µg/L and about 20% had levels below 50 µg/L, this 
suggests that in 2017, according to the two WHO criteria, 
the Nunavik population as a whole would classify as mildly 
iodine-deficient. Most subgroups in Nunavik met both 
these criteria. Although those aged 16-29 and those living 
in the Ungava administrative region did have median 
urinary-iodine concentrations below 100 µg/L, less than 
20% of those individuals had levels below 50 µg/L. This 
suggests these subgroups were not iodine-deficient 

according to the two WHO criteria, however close to 20% 
of these populations fell below 50 µg/L. Interestingly, 
individuals living in Ungava Bay had a median urinary-
iodine concentration above 100 µg/L and only 15.6% of 
individuals had levels below 50 µg/L, highlighting that 
iodine deficiency was not as prevalent in this Nunavik 
sub-region.

The crude prevalence of moderate (20-49 μg/L) and mild 
(50-99 μg/L) iodine deficiency was higher in Nunavik than 
in CHMS Cycle 2 (12.4% versus 7% and 39.2% versus 22%) 
(Figure 6) (40). Furthermore, the crude prevalence of 
more-than-adequate and excessive iodine intakes was 
lower in Nunavik compared to CHMS Cycle 2 (7.1% versus 
12% and 3.6% versus 15%).

Figure 6	� Crude prevalences of inadequate iodine statuses based on urinary-iodine concentration  
and WHO-established criteria in Nunavik and CHMS Cycle 2 (3, 40)
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Among those aged 16 to 49 years and those aged 50 years 
and above, the median urinary-iodine concentration in 
CHMS Cycle 4 (110 μg/L and 120 μg/L) was significantly 
greater than those in Hudson Strait (70.6 μg/L and  
91.3 μg/L) and Hudson Bay (67.8 μg/L and 65 μg/L), while 
there were no significant differences between CHMS 

Cycle 4 and Ungava Bay (102.1 μg/L and 105.8 μg/L) 
(Figure 7).



19

Qanuilirpitaa? 2017 – Iodine and Thyroid Status

Figure 7	� Comparisons of median urinary-iodine concentration in Nunavik regions and CHMS Cycle 4 in groups aged 
16-49 and 50+ with the adequate nutrition range. Estimates with different superscripts differ significantly 
between groups
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Table 11	� Summary of comparisons between Nunavik in 2017 and 2004, and with the Canadian population aged 
16-49 and 50+ years (CHMS 2014-2015), including the limitation of each study

Q2004
CHMS Cycle 4 

(16-49)

CHMS Cycle 4 

(50+)Measure

Euthyroid prevalence

Hyperthyroid prevalence

Hypothyroid prevalence

TSH  

fT4  

fT3

tT3

Urinary-iodine  
concentration

 Hudson Bay

 Hudson Strait

 Ungava Bay

 Hudson Bay

 Hudson Strait

 Ungava Bay

Limitations

	> Only arithmetic  
means available

	> No measure of iodine

	> No measure of fT3

	> No disorder prevalences

Blank cells represent measures that were not reported for that population.

 : Higher compared to Q2017.

 : Lower compared to Q2017.

 : Similar to Q2017.
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5 DISCUSSION

The data analysed in this report were collected in 2017. 
Although precautions should be taken during the 
interpretation, these data remain insightful for identifying 
thyroid disorder-prevalence patterns and iodine-nutrition 
recommendations.

THYROID STATUS
Most Nunavimmiut were in the euthyroid range in 2017 
with more men than women being in this range, as 
expected. Of those who were not in this range, more had 
hyperthyroidism (10.7%) than hypothyroidism (1.6%). When 
excluding individuals with a thyroid-medication 
prescription at the time of the survey, these prevalences 
dropped to 10.4% and 0.3%. This prevalence pattern is in 
agreement with the observed mild iodine deficiency in the 
Nunavik population at the time of the survey.

Other population studies also demonstrated similar 
prevalence patterns in areas of mild iodine deficiency. For 
instance, in a Danish population aged 68 years with  
mild to moderate iodine deficiency, the prevalence  
of hyperthyroidism (9.7%) was higher than that of 
hypothyroidism (3.8%) (45). In Nunavik, regional 
differences in the prevalence of thyroid disorders were 
only significant among women, and the pattern seemed 
to follow urinary-iodine concentrations. Indeed, in Hudson 
Bay, the prevalence of subclinical hyperthyroidism among 
women was significantly higher compared to the other 
two ecological regions. This region also had the lowest 
urinary-iodine concentrations. As presented in the 
Appendix, while the Inuit population in Greenland was 
considered to be iodine-sufficient, the thyroid disorder-
prevalence pattern observed was similar to that of Nunavik 
with the prevalence of hyperthyroidism exceeding that of 
hypothyroidism. If we compare with another population 
with iodine sufficiency, such as the United States general 
population, the prevalence pattern differs with the 
prevalence of hypothyroidism (4.6%) exceeding that of 
hyperthyroidism (1.3%) (46). Unfortunately, there are few 
studies among the general Canadian population which 
report prevalences of thyroid disorders. In one study using 
data from 2011 and 2012, 10.3% of Quebec province 

residents above the age of 35 responded positively to the 
question ‘In the past month, that is from 1 month ago to 
yesterday, did you take: thyroid medication such as 
Synthroid or Levothyroxine?’ (47). Since this medication is 
for hypothyroidism, this would suggest a much higher 
prevalence of treated hypothyroidism in the Quebec 
population compared to Nunavik’s. This study did not 
look into hyperthyroidism.

Thyroid autoimmunity in Nunavik was observed in less 
than 5% of the population in 2017 and most individuals 
with high levels of thyroid-autoimmunity biomarkers had 
thyroid-hormone levels in the euthyroid range. This may 
suggest that thyroid autoimmunity is not driving thyroid 
disorders in Nunavik. This prevalence of autoimmunity 
resembled that of Inuit in West Greenland (4%) (44).  
In contrast, the U.S. National Health and Nutrition 
Examination Survey (NHANES 1988-1994) observed high 
levels of each thyroid-autoimmunity biomarker in over 
10% of the study population (46). These similarities with 
Greenland and differences with the U.S. general population 
could exemplify the genetic component of thyroid 
autoimmunity (48).

THYROID BIOMARKERS
Although there were some significant differences in 
thyroid-biomarker levels between age and regional groups 
in 2017, most Nunavimmiut had thyroid biomarkers within 
the euthyroid range. Overall thyroid-biomarker levels were 
significantly and systematically lower in 2017 compared  
to 2004. Notably, laboratory methods for thyroid 
biomarkers differed between the two studies (Elecsys® 
1010/2010 and the Modular Analytics E170 in 2004 versus 
Abbott Achitect and Siemens Vista 1500 in 2017). This 
could be one reason behind the observed differences 
between Q2004 and Q2017.

Compared to the general Canadian population in CHMS 
Cycle 4, TSH and fT4 levels were significantly lower in 
Nunavik in those aged 16 to 49 years but not among those 
50 years old and above. As detailed in the Appendix, while 
TSH levels were similar across Inuit populations in Nunavik 
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and Greenland, there were some differences in median 
fT4 and fT3 levels. Median levels of fT4 were lower in each 
Nunavik region than they were in either Greenlandic region 
but median fT3 levels in Nunavik resembled those in East 
Greenland although they were lower compared to West 
Greenland. Another Greenlandic study had suggested that 
the difference between East and West Greenland could be 
due to cold adaptation in individuals and hunters living in 
more remote Eastern communities (34). The majority 
(87%) of Nunavimmiut reported often or occasionally 
going out on the land, which may explain the similarity to 
East Greenland (49). Thyroid biomarkers are affected by 
numerous dietary and environmental factors. Multivariate 
analyses are needed to elucidate the associations between 
these factors and thyroid biomarkers in Nunavik, and 
these will help further understand these populational 
differences and similarities.

IODINE STATUS
Overall, Nunavik’s population in 2017 can be considered to 
be mildly iodine deficient based on the two criteria 
established by the WHO (median urinary-iodine 
concentration of 79.8 μg/L with 20.3% of the population 
having a urinary-iodine concentration below 50 μg/L). 
Pregnant Nunavimmiut in the survey were also considered 
to have insufficient iodine intake (median urinary-iodine 
concentration of 91.9 μg/L). Iodine deficiency during 
pregnancy can have sizeable health consequences for the 
mother and the fetus (28). According to these criteria and 
similarly to the general Canadian population in 2009-2011, 
only the Ungava Bay region was considered to have 
adequate iodine nutrition (CHMS: 134.5 μg/L with 7% 
between 20 and 49 μg/L, Ungava Bay: 103.6 μg/L with 
15.6% below 50 μg/L). As such, these regional differences 
suggest that only Hudson Bay and Hudson Strait were 
considered to be deficient in iodine.

Interestingly, the patterns of urinary-iodine concentrations 
seem to fol low those of seaweed and mollusk 
consumption, which was reported to be more frequent in 
the Ungava Bay and Hudson Strait regions in 2017 (22). 
When presenting these results to Inuit colleagues, they 
also mentioned that waters in the Hudson Bay are less 
saline than those in the Ungava Bay because of the 
substantial freshwater input from southern Canada’s 
watershed. Studies have demonstrated that total 
dissolved iodine levels in estuaries are correlated to 
salinity; it is possible that marine species harvested in 
Ungava Bay are higher in iodine than those in Hudson Bay 
(50, 51). As there are other possible sources of iodine such 
as iodized salt in Nunavik, multivariate analyses taking 
into account possible confounders are needed to identify 
local main sources of iodine in Nunavik diets.

As shown in the Appendix, contrary to Nunavik  
in individuals older than 50 years, iodine status in 
Greenlandic Inuit was considered to be generally adequate 
(108 μg/L and 115 μg/L in East Greenland and 70 μg/L  
in West Greenland), and this was linked to Greenlandic 
Inuit participation in traditional activities and consumption 
of traditional foods (42). However, iodine levels were lower 
than expected, considering how Inuit diets are rich in 
marine foods. The authors of the Greenlandic study have 
thus suggested that Inuit require more iodine to prevent 
deficiency as the thyroid has adapted to high levels of 
iodine through the consumption of iodine-rich foods that 
constitute traditional diets (43). A different study in 
Greenland determined that Inuit who consumed seaweed 
more frequently had higher iodine excretion (52). The 
discrepancy between iodine sufficiency in Greenlandic 
Inuit and insufficiency in Nunavimmiut aged 50+ could 
potentially reflect the different time periods in which the 
studies were conducted, as the Greenlandic Inuit study 
was published 20 years ago. This study may no longer 
reflect contemporary dietary, socioeconomic and lifestyle 
habits tied to iodine status among elderly persons.

Compared to the general Canadian population, iodine 
concentrations were lower in Hudson Strait and Hudson 
Bay while similar in Ungava Bay. A notable difference 
between these two populations could potentially be the 
main sources of iodine. The main source of iodine for 
those in the general Canadian population is iodized salt, 
whereas the main sources of iodine in Nunavik also likely 
include many marine foods. It has been suggested that 
the bioavailability of iodine differs depending on the 
source (53). While the bioavailability of iodine from salt has 
been suggested to be 100%, that of seaweed has been 
found to range between 31% and 90% depending on the 
species (53, 54). Furthermore, if Noahsen’s (2021) theory 
on Inuit having adapted to high iodine levels and thus 
requiring more to fulfill iodine nutritional needs is accurate, 
this could also potentially explain the discrepancy between 
Nunavik and the general Canadian population.

LIMITATIONS
The greatest limitation of this report is the lack of repeated 
urine samples to account for within-person variation.  
The availability of only spot urine samples limited the 
report’s ability to estimate accurate iodine-status 
prevalences. Median urinary-iodine concentrations from 
the collected spot samples could be compared to the  
two WHO-established criteria for some indication of 
iodine status. However, morning urine spot samples in 
Q2017 may have underestimated the median urinary-
iodine concentrations. Additionally, although comparisons 
with Greenlandic Inuit were performed (see Appendix),  
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it is important to note that the reference ranges for thyroid 
disorders used in the Greenlandic study differed slightly, 
and the date of data collection is unknown. Furthermore, 
as mentioned at the beginning of the discussion, the data 
analysed for this report date back eight years and may  
no longer reflect accurate prevalences.

CONCLUSIONS
Mild iodine deficiency was found in Nunavik in 2017, 
specifically in the Hudson Bay and Hudson Strait regions. 
Iodine deficiency was also observed among pregnant 
women involved in the survey. The urinary-iodine 
concentration in Nunavik was lower than that of the 
general Canadian population, with the exception of 
Ungava Bay. Future studies examining the factors 
associated with iodine levels will help further understand 
the dietary, sociodemographic, socioeconomic and 
lifestyle determinants of iodine nutrition in Nunavik.

The pattern of suspected thyroid disease resembled that 
of Greenlandic Inuit and of other populations with mild  
to moderate iodine deficiency with a greater prevalence  
of hyperthyroidism than hypothyroidism. Again, further 
investigations into the associated factors will increase  
the understanding of these disorders and their pattern  
in Nunavik.
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fonctions thyroïdiennes chez la femme enceinte, le 
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APPENDIX

Table S1	� Arithmetic and geometric means with percentiles and median for tT3 (nmol/L) in 2017

5th 

percentile

Arithmetic 

mean (95% CI)

Geometric mean (95% 

CI)

Median  

(95% CI)

95th 

percentileGroup

All 1.38 1.97 (1.95, 2.00) 1.93 (1.91, 1.95) 1.94 (1.92, 1.96) 2.67

Sex

Women 1.36 1.96 (1.93, 1.98) 1.91 (1.85, 1.96) 1.91 (1.89, 1.94) 2.67

Men 1.39 1.99 (1.95, 2.03) 1.95 (1.90, 2.00) 1.95 (1.91, 1.99) 2.63

Age group

16-29 1.44 2.07 (2.03, 2.11) 2.03a (1.83, 2.24) 2.05 (2.01, 2.09) 2.77

30-49 1.36 1.92 (1.87, 1.96) 1.87b (1.75, 2.00) 1.89 (1.84, 1.93) 2.56

50+ 1.29 1.88 (1.83, 1.93) 1.84b (1.66, 2.03) 1.86 (1.82, 1.89) 2.54

Administrative region

Hudson 1.46 2.04 (2.01, 2.08) 2.00 (1.86, 2.16) 1.98 (1.95, 2.02) 2.68

Ungava 1.31 1.88 (1.85, 1.92) 1.84 (1.66, 2.03) 1.87 (1.83, 1.90) 2.58

Ecological region

Hudson Strait 1.58 2.19 (2.13, 2.24) 2.14a (1.76, 2.61) 2.15 (2.10, 2.21) 2.80

Hudson Bay 1.45 1.99 (1.95, 2.03) 1.96b (1.89, 2.03) 1.95 (1.91, 1.99) 2.61

Ungava Bay 1.28 1.80 (1.76, 1.84) 1.75c (1.44, 2.13) 1.78 (1.74, 1.82) 2.36

Estimates exclude those prescribed thyroid medications (n=22).
Estimates in coloured cells and with different superscripts differ significantly between groups.
95% CI: 95% confidence interval.

COMPARISONS  
WITH GREENLAND
As previously stated, thyroid hormones are essential for 
thermoregulation and are influenced by genetics and 
environmental factors (33). Chronic cold exposure, such as 
experienced by hunters in the Arctic, is suggested to affect 
thyroid hormone concentrations (34). As very few studies 
have researched thyroid health in Canada and specifically 
in the Canadian Arctic, comparisons with another Inuit 
population in Greenland can provide insight on disease 
patterns and biomarker concentrations.

Three studies documented thyroid hormones disorders 
and iodine status in Greenlandic Inuit over the age of  
50 years old (42-44). Comparisons with Greenlandic 

studies were thus performed solely with Nunavimmiut 
over the age of 50 years. For the comparisons of thyroid 
disorder, the prevalences included clinical, subclinical, and 
treated suspected cases (43). The reference ranges differed 
slightly from those used in Nunavik where the range for 
TSH for Greenlandic Inuit was 0.3-4.5 mU/L, for fT4 was 
9.8-20.4 pmol/L, and for fT3 was 3.6-6.9 pmol/L. 
Unfortunately, none of the Greenlandic studies presented 
confidence intervals in their results. As such, statistical 
comparisons with this population are limited. Further, the 
year of data collection is unclear, however it seems this 
data has been used in publications since at least 2005.

Although the data from these studies is dated, these 
comparisons are primarily focused on comparing trends 
and patterns rather than absolute values.
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Euthyroid

Among individuals above the age of 50 years, the 
prevalence of men in the euthyroid range was similar in  
all Nunavik regions and in both regions in Greenland 

(Figure S1) (43). In each of these regions, the prevalence 
was lower in women than in men (Hudson Bay: 74.4% 
versus 97.2%; Hudson Strait: 89.7% versus 100%; Ungava 
Bay: 92.6% versus 93.8%; West: 78.8% versus 95.7%; East: 
81.6% versus 90.6%).

Figure S1	� Comparisons of the prevalence of individuals in the euthyroid range in Nunavik regions in 2017  
and Greenlandic regions in adults over 50 years old (43)
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Hyperthyroidism

In adults over the age of 50 years, the prevalence of 
hyperthyroidism (clinical and subclinical) was higher 
among women across Nunavik regions and in both 
Greenlandic regions compared to men (Figure S2) (43).

Figure S2	� Comparisons of prevalence of hyperthyroidism in Nunavik regions in 2017 and Greenlandic regions  
in adults over 50 years old (43)
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Hypothyroidism

Among those aged 50 years and above, the prevalence of 
hypothyroidism (both clinical and subclinical) was similarly 
low in Nunavik and both Greenlandic regions (Figure S3) 

(43). Comparisons of hypothyroidism among the three 
regions in Nunavik were not made due to there being 
fewer than 5 participants per region.

Figure S3	� Comparisons of prevalence of hypothyroidism in Nunavik regions in 2017 and Greenlandic regions  
in adults over 50 years old (43)
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Thyroid Autoimmunity

Among adults over 50 years old in Nunavik and 
Greenlandic regions, the prevalence of either thyroid 
autoimmunity biomarkers in Hudson Strait appeared 
similar to East Greenland (9.2% and 10.6%), while those in 
Hudson Bay and Ungava Bay resembled West Greenland 

(5.7%, 3.1%, and 4.0%) (Figure S4) (44). The prevalence of 
TPOAb was also similar across Nunavik regions and West 
Greenland while lower than East Greenland (0%, 2.8%, 
1.8%, 2.0% versus 4.6%). The prevalence of TgAb was 
similar in Hudson Bay, Hudson Strait, and East Greenland 
(5.7%, 6.5%, and 7%), while that in Ungava Bay reassembled 
more West Greenland (1.3% and 2.7%).

Figure S4	� Comparisons of prevalence of thyroid autoimmunity in Nunavik regions in 2017 and Greenlandic regions  
in adults over 50 years old
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TSH

Among adults over 50 years old, median TSH levels 
appeared similar in all Nunavik and in both Greenlandic 
regions (1.02 μIU/L, 0.86 μIU/L, 1.23 μIU/L, 1.13 μIU/L,  
1.10 μIU/L) (Figure S5) (43).

Figure S5	� Comparisons of median TSH in Nunavik and 
Greenlandic regions in adults over 50 years  
old with the Nunavik reference range (43)
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fT4

Among adults over the age of 50 years, median levels  
of fT4 appeared lower in each Nunavik regions than they 
were in either Greenlandic region (14.2 pmol/L,  
13.4 pmol/L, and 13.4 pmol/L versus 15.8 pmol/L and  
15.7 pmol/L) (Figure S6) (43).

Figure S6	� Comparisons of median fT4 in Nunavik  
and Greenlandic regions in adults over the  
age of 50 with the Nunavik reference range
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fT3

Among those aged 50 years and above, geometric mean 
fT3 levels differed significantly between each Nunavik 
region (Hudson Bay: 5.1 pmol/L, Hudson Strait :  
4.6 pmol/L, Ungava Bay: 4.5 pmol/L) but were not very 
different from East Greenland (4.8 pmol/L) (Figure S7).  
To the contrary, all regions were lower compared to those 
in West Greenland (5.9 pmol/L).

Figure S7	� Comparisons of median fT3 in Nunavik  
and Greenlandic regions in adults over the  
age of 50 with the Nunavik reference range
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Urinary Iodine

When comparing those aged 50 years old and above, the 
median urinary iodine concentration in Hudson Bay was 
similar to the median urinary iodine concentration in 
Nuuk, in West Greenland (a larger community) (65.0 μg/L 

versus 70 μg/L), while those in Ungava Bay resembled 
more closely levels reported in the two other more remote 
regions in East Greenland (Tasiilaq and Inuit settlements) 
(105.8 μg/L versus 108 μg/L and 115 μg/L) (Figure S8).

Figure S8	� Comparisons of median urinary iodine concentrations in Nunavik and Greenlandic regions  
with the adequate nutrition range (42)
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COMPARISONS SUMMARY

Table S2	� Summary of comparisons between Nunavik in 2017 and 2004, the Canadian population  
aged 16-49 and 50+ years (CHMS 2014-2015), and Greenlandic Inuit aged 50-59 years,  
including the limitation of each study

Q2004
CHMS Cycle 4 

(16-49)

CHMS Cycle 4 

(50+)

West Greenland 

(50-69)

East Greenland 

(50-69)Measure

Euthyroid  
prevalence

Men

 all regions

Women

 Hudson Bay

 Hudson Strait

 Ungava Bay

Men

 all regions

Women

 Hudson Bay

 Hudson Strait

 Ungava Bay

Hyperthyroid  
prevalence

Men

 all regions

Women

 Hudson Bay

 Hudson Strait

 Ungava Bay

Men

 all regions

Women

 Hudson Bay

 Hudson Strait

 Ungava Bay

Hypothyroid  
prevalence

Men

 all regions

Women

 all regions

Men

 all regions

Women

 all regions

TSH   all regions  all regions

fT4   all regions  all regions

fT3  all regions  all regions

tT3

Urinary iodine  
concentration

 Hudson Bay

 Hudson Strait

 Ungava Bay

 Hudson Bay

 Hudson Strait
 Ungava Bay

 Hudson Bay

 Hudson Strait

 Ungava Bay

 Hudson Bay

 Hudson Strait
 Ungava Bay

Limitations

	> Only arithmetic 
means available

	> No measure  
of iodine

	> No measure of fT3

	> No disorder prevalences

	> Unknown date of data collection

	> No confidence intervals reported

Blank cells represent measures that were not reported for that population.

 : Higher compared to Q2017.

 : Lower compared to Q2017.

 : Similar to Q2017.
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