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Abstract

Thyroid diseases are common, and use of levothyroxine is increasing worldwide. We investigated the influence of gender, race
and socioeconomic status on the diagnosis and treatment of thyroid disorders using data from the Brazilian Longitudinal Study
of Adult Health (ELSA-Brasil), a multicenter cohort study of civil servants (35-74 years of age) from six Brazilian cities. Diagnosis
of thyroid dysfunction was by thyrotropin (TSH), and free thyroxine (FT4) if TSH was altered, and the use of specific
medications. Multivariate logistic regression models were constructed using overt hyperthyroidism/hypothyroidism and
levothyroxine use as dependent variables and sociodemographic characteristics as independent variables. The frequencies of
overt hyper- and hypothyroidism were 0.7 and 7.4%, respectively. Using whites as the reference ethnicity, brown, and black
race were protective for overt hypothyroidism (OR=0.76, 95%CI=0.64-0.89, and OR=0.53, 95%CI=0.43-0.67, respectively, and
black race was associated with overt hyperthyroidism (OR=1.82, 95%CI=1.06-3.11). Frequency of hypothyroidism treatment
was higher in women, browns, highly educated participants and those with high net family incomes. After multivariate
adjustment, levothyroxine use was associated with female gender (OR=6.06, 95%CI=3.19-11.49) and high net family income
(OR=3.23, 95%CI=1.02-10.23). Frequency of hyperthyroidism treatment was higher in older than in younger individuals.
Sociodemographic factors strongly influenced the diagnosis and treatment of thyroid disorders, including the use of
levothyroxine.
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Introduction

Thyroid diseases are very common in middle-aged and
older adults (1). Hypothyroidism is one of the diseases
most commonly associated with long-term prescription
drug use and is the most common hormone deficiency
disease; levothyroxine is the treatment of choice (2).
Recent data (July 2013 to June 2014) from MEDSCAPE
on the use of medications in the USA indicate that
levothyroxine was one of the most prescribed drugs, with
22.5 million prescriptions (3). Additional data show that the
rate of thyroid hormone prescription has increased in
recent years (4,5). Hyperthyroidism occurs less frequently
than hypothyroidism, but is symptomatic and requires
prompt diagnosis and treatment (6).

Two previous studies in Brazil evaluated the influence
of sociodemographic factors on diagnosis and treatment
of thyroid disorders. Bensenor et al. (7), in a population-
based sample of older men and women (X65 years of
age), reported that 40% of women with thyroid disorders
had been diagnosed and were under treatment compared
with only 9% of men. In addition, most participants were
not aware of the diagnosis of thyroid dysfunction (7).
In the second study, Sichieri et al. (8) reported a clear
influence of race on prevalence of hypothyroidism, 16.7%
in whites, 8.8% in brown, and 6.9% in black women.
Compared with brown women, the adjusted odds ratio
(OR) for black women was 0.45 [95% confidence interval
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(CI)=0.30-0.68] and 0.34 (95%CI=0.18-0.63) for brown
women (8).

The available data show that the prescribing rates of
thyroid hormone in the United States (IMS Institute) and in
the United Kingdom have been increasing recently (5,9-11).
In the United Kingdom, Taylor et al. (12) reported that the
median thyrotropin (TSH) level at the initiation of levothyrox-
ine therapy fell from 8.7 to 7.9 mIU/L between 2001 and
2009. The OR (adjusted for changes in population demo-
graphics) for prescribing levothyroxine at a TSH level of
10.0 mIU/L or less in 2009 compared with 2001 was 1.30
(95%CI=1.19-1.42). They also found that older individuals, or
individuals diagnosed with cardiac risk factors, were more
likely to begin levothyroxine therapy at a thyrotropin level of
10.0 mIU/L or less (12).

In this cross-sectional study, we investigated the influ-
ence of sociodemographic characteristics on the diagnosis
and treatment of thyroid dysfunction, use of levothyroxine,
and associated factors. We analyzed relevant data from
the Brazilian Longitudinal Study of Adult Health (ELSA-
Brasil), which is a multicenter cohort study of civil servants
35-74 years of age from six Brazilian cities.

Material and Methods

Study recruitment
The ELSA-Brasil study has been previously described

(13-15). Briefly, 15,105 civil servants 35-74 years of age
from six cities in Brazil (Belo Horizonte, Porto Alegre, Rio
de Janeiro, Salvador, São Paulo and Vitória) were enrolled
between August 2008 and December 2010. The aim of the
study was to determine the incidences of cardiovascular
diseases, diabetes mellitus, renal failure, cognitive impair-
ment, and the most important associated risk factors. The
sample size estimation was calculated to permit gender-
specific analyses. The ELSA-Brasil protocol was approved
at each of the six study centers by the local Institutional
Review Board addressing research in human participants.
All participants provided signed informed consent.

Data collection
Each participant was interviewed at the workplace and

again during a visit to the Research Center when they
were given a clinical examination following standard
protocols developed for the study. Trained study staff
conducted the interviews and examinations following strict
quality control procedures as previously described (16).
The study questionnaire addressed sociodemographic
factors including age and gender, the level of formal
education, mean monthly income, race/skin color,
and marital and smoking status. Educational level
was recorded as o9 years, 9-11 years, and 411 years
of schooling. Net family income was recorded as
pUS$1245, US$1246-3319, and XUS$3320. Race/skin
color was self-reported as white, brown, black, Asian, and
native. Asian and native were combined and reported as

‘‘other’’. Smoking status was defined as never smoked,
former smoker, and current smoker. The usual type of
alcohol consumed, frequency of intake, and drinking
patterns were recorded and were also categorized as
never, past and current (17). All participants were asked
about their use of prescription and nonprescription drugs
in the previous 2 weeks (17).

Weight was measured with the participant wearing light
clothes. Body-mass index was calculated as weight
divided by height in meters squared (kg/m2). Waist
circumference (cm) was measured with a flexible tape
midway between the costal arch and femoral iliac crest
according to a standardized World Health Organization
(WHO) protocol (18). Blood pressure was measured after a
5 min rest; three measurements were taken with an interval
of 1 min. The mean of the last two determinations was
recorded as systolic and diastolic blood pressure. Partici-
pants who reported use of medication to treat arterial
hypertension, or presented with a systolic blood pressure
X140 mmHg or a diastolic blood pressure X90 mmHg
were considered to have arterial hypertension. Participants
who reported a history or use of medication to treat
diabetes mellitus, presented with a fasting plasma glucose
X126 mg/dL (measured only once), or a 2-h plasma
glucose X200 mg/dL after 75 g of anhydrous glucose, or
HbA1CX6.5% were considered to have diabetes mellitus.
Dyslipidemia was defined by low-density lipoprotein
cholesterol (LDL-C) 4130 mg/dL or use of a cholesterol
lowering medication.

Definition of thyroid function
Thyroid function. Venous blood samples were

drawn after an overnight fast, and centrifuged at 2500 g
for 15 min to obtain serum for biochemistry and
determination of hormone levels. TSH and FT4 levels
were determined by a third-generation immunoenzymatic
assay (Siemens, USA). Thyroid dysfunction was
assessed by TSH and FT4 levels or by routine use of
thyroid hormones or anti-thyroid medications, such as
propylthiouracil or methimazole. Free thyroxine levels
were evaluated only in participants found to have altered
TSH levels. Therefore, if TSH levels were normal, FT4
levels were not obtained. Cut-off values for TSH and FT4
were similar to those used in the National Health and
Nutritional Examination Survey (NHANES) III (19) and
recommended by Surks et al. (20). For TSH, they were
o0.4 mIU/L for hyperthyroidism and 44.0 mIU/L for
hypothyroidism, and for FT4 they were o0.8 ng/dL for
hypothyroidism and 41.9 ng/dL for hyperthyroidism.
Participants were placed in one of five groups based on
TSH and FT4 levels (if TSH was altered) and their use
of medications to treat thyroid disorders. These were
clinical hyperthyroidism (low TSH, high FT4, or use of
medications to treat hyperthyroidism), subclinical hyperthy-
roidism (low serum TSH, normal FT4, and no use of thyroid
drugs), euthyroidism (normal TSH and no use of thyroid
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drugs), subclinical hypothyroidism (high TSH, normal FT4
levels, and no use of thyroid drugs), and clinical
hypothyroidism (high TSH, low FT4, or use of levothyrox-
ine). Therefore, subclinical thyroid disease was a category
only for participants not using any drugs for treatment of
thyroid disorders. We excluded participants using drugs
that can interfere with thyroid function (e.g., amiodarone,
carbamazepine, carbidopa, furosemide, haloperidol,
heparin, levodopa, lithium, metoclopramide, phenytoin,
propranolol, primidone, rifampicin, or valproic acid) (21,22).

Fasting plasma glucose was measured using a hexo-
kinase method (reference values=70-99 mg/dL). Total- and
HDL-cholesterol and triglycerides were measured using an
enzymatic colorimetric assay (ADVIA Chemistry, Siemens).
Reference values were p200 mg/dL for total cholesterol,
440 mg/dL for HDL-cholesterol in men and 450 mg/dL in
women, ando150 mg/dL for triglycerides. LDL-cholesterol
concentration was estimated using the Friedewald
equation.

Statistical analysis
Prevalence of thyroid disease rates and frequency of

treatment are reported as number of cases per 100
persons with respective 95% confidence intervals (CIs).
Categorical variables are reported as proportions and
compared using the chi-square test. Continuous vari-
ables are reported as means±standard deviation (SD)
and compared using analysis of variance (ANOVA). A
logistic regression model was constructed with overt
hyperthyroidism and hypothyroidism as dependent
variables and sociodemographic characteristics, smok-
ing, alcohol use, and a health insurance plan as
independent variables. A second logistic regression
model was constructed with levothyroxine as the
dependent variable and factors potentially associated
with levothyroxine, including gender, race/skin color,
education, per capita income (pUS$1245, US$1246-
3319, and XUS$3320), health insurance, and smoking
(never, former or current) and alcohol use (never, past
or current) as the independent variables. ORs with 95%
CI were calculated with multivariate adjustment for all
independent variables (age, gender, race/skin color
(white, brown, black, Asian, or native), education (o9,
9-11, 411 years of formal education), and net family
income (pUS$1245, US$1246-3319, and XUS$3320).
The analyses were done with SPSS version 22.0 (IBM
Corp., USA). P values o0.05 were considered to be
significant.

Results

Of the 15,105 participants, 17 were excluded because
of missing TSH and FT4 data and 19 for lack of data on
medication use. Nine participants were excluded because
they presented with low but near normal TSH values and
FT4 levels, suggesting central hypothyroidism, and four

because they were using levothyroxine and methimazole
concurrently. An additional 466 of the remaining
15,056 participants were excluded because they were
using medications that can alter thyroid function or
interfere with TSH and FT4 assays. Table 1 shows the
general characteristics of the remaining 14,590 partici-
pants according to the presence or absence of thyroid
diseases. As expected, significantly more women than
men were diagnosed with overt hypothyroidism
(Po0.0001). Participants with overt hypothyroidism had
more years of education and higher net family income
than the other groups (both Po0.0001). Frequencies of
subclinical and overt hypothyroidism were highest in
white, intermediate in brown and lowest in black partici-
pants (Po0.0001). The frequency of subclinical and overt
hyperthyroidism was also higher in whites (although not as
high as for hypothyroidism), but frequencies in browns and
blacks were similar. The proportions of participants
reporting current smoking were higher among those with
overt and subclinical hyperthyroidism than in the other
study groups (Po0.0001).

The overall frequency of subclinical hyperthyroidism
was 1.3% (95%CI=0-2.9), 0.5% (95%CI=0-2.2) in men,
and 0.8% (95%CI=0-2.1) in women. Overt hyperthyroid-
ism was present in 0.7% (95%CI=0-2.4) overall, in
0.3% (95%CI=0-2.0) of men, and 0.4% (95%CI=0-2.1) of
women. Subclinical hypothyroidism was present in
5.4% (95%CI=3.8-7.0) overall, 2.5% (95%CI=0.9-4.1)
of men, and 2.9% (95%CI=1.3-4.5) of women. Overt
hypothyroidism was present in 7.4% (95%CI=5.8-9.0)
overall, 1.2% (95%CI=0-2.8) of men, and 6.2%
(95%CI=4.6-7.8) of women.

Table 2 shows the ORs of overt hyper- and hypothy-
roidism according to sociodemographic variables after
multivariate adjustment. The frequencies of thyroid dis-
eases were higher in women than in men and increased
with age for both hyper- and hypothyroidism. Brown, black
and other, i.e., Asian plus native, skin colors were
protective for overt hypothyroidism using white as the
reference. Black skin color was a risk factor for overt
hyperthyroidism also using white as the reference. Overt
hyperthyroidism was associated with current smoking,
and both subclinical thyroid diseases were associated
with having a health insurance plan.

Table 3 shows the frequency of hypothyroidism and
hyperthyroidism treatment according to sociodemographic
characteristics. The frequency of hypothyroidism treat-
ment was higher in women than in men (97.3% vs 87.3%,
Po0.0001) and higher in whites than in browns (96.9% vs
93.5%) or blacks (96.9% vs 91.7%, P=0.03). The
frequency of hypothyroidism treatment was higher in
highly educated participants (97.7%) than in those with
an intermediate level (93.8%), and in those with the least
education (86.8%, Po0.0001). The same pattern was
seen in those with high (97.7%), intermediate (97.1%),
and low (88.3%) net family income (Po0.0001). The only
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sociodemographic characteristic that was found to influ-
ence frequency of hyperthyroidism treatment was age. All
participants (100%) 65-74 years of age were being treated
compared with only 50% of those who were 35-44 years of
age (Po0.0001).

Table 4 shows the association of levothyroxine use
with some sociodemographic risk factors after multivariate
adjustment for age, gender, race/skin color, education,
income per capita, and having a health insurance plan.
The reference participants were those not using levothy-
roxine. The highest ORs for levothyroxine use were
female gender (OR=6.28, 95%CI=3.19-12.36) and high
net family income (OR=3.07, 95%CI=1.006-9.38).

Discussion

Our results showed high frequencies of thyroid
diseases in women and men. Brown and black skin
colors were protective for hypothyroidism compared
with white, while black skin color was associated with
hyperthyroidism. We found that gender, race, and
socioeconomic status influenced the diagnosis and
treatment of hypothyroidism, with men, browns, blacks,
and subjects with low socioeconomic status having lower
frequencies of treatment for hypothyroidism. For hyper-
thyroidism, the only influence on diagnosis and treatment
was age, with younger participants (i.e., 35-44 years

Table 1. Baseline characteristics of ELSA-Brasil participants according to thyroid function status.

Characteristics Overt
hyperthyroidism

(n=96)

Subclinical
hyperthyroidism

(n=193)

Normal function
(n=12,437)

Subclinical
hypothyroidism

(n=784)

Overt
hypothyroidism

(n=1080)

P

Women (%) 54±56.3 123±63.7 6426±51.7 423±54 899±83.2 o0.0001

Age (years) 56.1±9.5 53.3±9.1 51.5±9.0 54.1±9.1 55.2±8.7 o0.0001
Age-strata (years) o0.0001
35–44 12±12.6 40±20.7 2966±23.9 127±16.2 124±11.5
45–54 29±30.5 66±34.2 5017±40.4 279±35.6 378±35

55–64 36±37.9 62±32.1 3294±26.5 262±33.4 406±37.6
65–74 18±18.9 25±13 1153±9.6 116±14.8 172±15.9

Race (%) o0.0001

White 44±46.8 72±38.1 6276±51.1 474±61 675±63.3
Brown 20±21.3 54±28.6 3549±28.9 207±26.6 248±23.3
Black 26±27.7 54±28.6 2029±16.5 70±9.0 109±10.2

Asian 4±4.3 8±4.2 311±2.5 16±2.1 25±2.3
Native 0±0 1±0.5 127±1.0 10±1.3 9±0.8

Body-mass index (kg/m2) 28±5.5 26.7±4.3 26.9±4.7 27.5±5.1 27.7±5.0 o0.0001

Waist measurement (cm) 94.2±14.5 90.1±13.3 91±12.7 92.2±13 91.1±13.2 0.01
Educational level (%) o0.0001
o9 years 17±17.7 30±15.5 1559±12.5 116±14.8 91±8.4
9 to 11 years 33±34.4 71±36.8 4351±35.0 272±34.7 305±28.2

411 years 46±47.9 92±47.7 6527±52.5 396±50.5 684±63.3
Net family income (US$) o0.0001
Up to 1245 25±26.3 59±31.1 3301±26.6 214±27.4 197±18.3

1246–3319 36±37.9 76±40 4717±38.1 301±38.5 410±38.1
X3320 34±35.8 34±35.8 4370±35.3 267±34.1 470±43.6

Health insurance (%) 75±78.1 126±65.3 8427±67.8 491±62.6 862±79.8 o0.0001

Smoking (%) o0.0001
Never 45±46.9 91±47.2 7114±57.2 437±55.7 628±58.1
Former 34±35.4 64±33.2 3638±29.3 273±34.8 358±33.1

Current 17±17.7 38±19.7 1684±13.5 74±9.4 94±8.7
Alcohol use (%) 0.005
Never 14±14.6 26±13.5 1260±10.1 103±13.1 131±12.2
Past 27±28.1 41±21.2 2340±19.6 148±18.9 224±20.8

Current 55±57.3 126±65.3 8733±70.3 533±68 723±67.1

Data are reported as means±SD. ANOVA with post hoc Bonferroni was used for statistical analyses for continuous variables; for
categorical variables, a chi-square test was used.
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of age) having a lower frequency of treatment than older
participants.

The frequencies of thyroid diseases in this sample
were similar to those reported by previous studies in Brazil
(7,8). Our data also confirmed previous data that the
prevalence of hypothyroidism in Brazil is lower in browns
and blacks than in whites, with an intermediate prevalence
among brown-skinned people (8). Although that study
(8) included only women, in our study, the overall findings
for the entire sample were similar to those for men and
women evaluated separately. Despite the comparable
results, there is a very important difference in the way that
race was determined in these two studies. In Sichieri et al.
(8), an interviewer placed each of the participants into a
race category. In ELSA-Brasil, race was self-reported by
participants who chose among five prespecified

categories, i.e., white, brown, black, Asian, and Native,
as in the Brazilian census. Regardless of how race was
classified in these two studies, the results were very
similar for protection against hypothyroidism, especially in
individuals with black skin color. Contrasting with this data,
black race was associated with overt hyperthyroidism.
However, the effect of skin color is more pronounced in
hypothyroidism than in hyperthyroidism. To the best of our
knowledge, this is the first study to demonstrate this
association between skin color and hyperthyroidism in the
Brazilian population.

We tried to better understand the influences of gender,
skin color, and socioeconomic level on the diagnosis and
treatment of thyroid diseases. Because thyroid disorders
are more frequent in women than men it is likely that
physicians screen women more frequently than men, and
although guidelines for screening in women have been
available since the beginning of this century, there is no
consensus (23). Our data revealed a selective effect of
screening in women for overt hypothyroidism but not for
hyperthyroidism. It is possible that the symptoms of
hyperthyroidism are easily detected by physicians regard-
less of gender, but the symptoms of hypothyroidism might
be confounded by age-related symptoms and thus not be
obvious. Therefore, the effect of screening in women is
clearer for hypothyroidism than for hyperthyroidism.
Another important point is that women generally seek
medical services more frequently than men for thyroid
conditions (24,25) and for other problems (26,27), a pattern
that is also true for Brazil (28). Our data showed a higher
frequency of treatment for hypothyroidism in whites than in
browns and blacks and in participants in high education
and income categories compared with less educated and
lower income participants. However, after multivariate
adjustment the only association with levothyroxine use that
remained significant was high income, suggesting that
access to health care was the most important influence.
Our results differ from those of Bensenor et al. (7) who
reported lower frequencies of treatment of hypothyroidism
(30%) and of hyperthyroidism (44.4%) in a population-
based sample of men and women living in poor neighbor-
hoods. The corresponding treatment rates in this study
were 95.6 and 88.5%. Compared with older people living in
poor neighborhoods, ELSA-Brasil study participants have a
higher income and probably a better access to health care.
Skin color and education are likely confounders associated
with high income.

Our results also suggest that access to health services
was associated with increased use of levothyroxine. In
multivariate analysis after adjustment for all confounders,
only female gender and high net family income persisted
as independent risk factors of levothyroxine. The higher
frequency of treatment in subjects with a high socio-
economic position suggests that access to health services
was easier in that subgroup. One important study
limitation is that we did not know the reason for

Table 2. Odds ratios for thyroid dysfunction associated with the
sociodemographic characteristics of the study participants.

Overt
hyperthyroidism

(n=96)

Overt
hypothyroidism

(n=1080)

Gender*
Male 1.0 (Reference) 1.0 (Reference)
Female 1.14 (0.73–1.76) 4.88 (4.11–5.79)

Age-strata*
35–44 1.0 (Reference) 1.0 (Reference)
45–54 1.43 (0.73–2.80) 1.80 (1.46–2.22)
55–64 2.70 (1.40–5.20) 2.95 (2.40–3.63)
65–74 3.85 (1.85–8.02) 3.56 (2.80–4.53)

Skin color*
White 1.0 (Reference) 1.0 (Reference)
Brown 0.73 (0.41–1.29) 0.73 (0.62–0.86)
Black 1.77 (1.03–3.03) 0.53 (0.42–0.66)
Other 1,58 (0.56–4.47) 0.57 (0.37–0.88)

Education years*
Less than 9 1.0 (Reference) 1.0 (Reference)
9 to 11 0.90 (0.47–1.71) 1.13 (0.86–1.47)
411 0.77 (0.36–1.66) 1.26 (0.96–1.70)

Income (US$)*
p1245 1.0 (Reference) 1.0 (Reference)
1246–3319 1.06 (0.61–1.84) 1.18 (0.47–1.83)
X3320 0.995 (0.49–2.04) 1.12 (0.89–1.41)

Alcohol use
Never 1.0 (Reference) 1.0 (Reference)
Past 0.92 (0.47–1.81) 1.17 (0.92–1.48)
Current 0.53 (0.28–0.99) 1.03 (0.83–1.28)

Smoking
Never 1.0 (Reference) 1.0 (Reference)
Former 1.45 (0.90–2.33) 1.18 (1.02–1.37)
Current 2.06 (1.15–3.70) 0.74 (0.59–0.94)

Health insurance 2.11 (1.22–3.65) 1.35 (1.13–1.61)

* In multivariate adjustment, each variable in the table was
adjusted for all other variables presented in the table except
itself. Age was included in the model as a continuous variable
except in age-strata.
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Table 3. Treatment of clinical hypothyroidism and hyperthyroidism according to sociodemographic characteristics.

Treatment (n, %) P

Gender Male Female
Overt hypothyroidism 158 (87.3) 875 (97.3) o0.0001
Overt hyperthyroidism 37 (88.1) 48 (88.9) 0.90

Age-strata 35–44 45–54 55–64 65–74
Overt hypothyroidism 120 (96.8) 355 (93.9) 396 (97.5) 162 (94.2) 0.058
Overt hyperthyroidism 6 (50) 27 (93.1) 33 (91.7) 18 (100) o0.0001

Skin color White Brown Black Other
Overt hypothyroidism 654 (96.9) 232 (93.5) 100 (91.7) 33 (97.1) 0.03
Overt hyperthyroidism 39 (88.6) 17 (85) 25 (96.2) 3 (75) 0.47

Years of education o9 9–11 411
Overt hypothyroidism 79 (86.8) 286 (93.8) 668 (97.7) o0.0001
Overt hyperthyroidism 16 (94.1) 29 (87.9) 40 (87) 0.72

Net family income o1245 1246–3319 43320
Overt hypothyroidism 174 (88.3) 398 (97.1) 459 (97.7) o0.0001
Overt hyperthyroidism 24 (96) 32 (88.9) 29 (85.3) 0.41

Data are reported as number with percent in parentheses. The chi-square test was used for statistical analyses.

Table 4. Logistic regression model crude, adjusted by age, and multivariate adjusted by factors associated
to use of levothyroxine in the ELSA-Brasil study.

Factors Crude Adjusted for age and gender Multivariate adjustment

Age 1.00 (0.97–1.04) 1.01 (0.98–1.04) 1.00 (0.96–1.04)
Age-strata (years)
35–44 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
45–54 0.51 (0.17–1.52) 0.48 (0.16–1.45) 0.72 (0.23–2.26)
55–64 1.32 (0.41–4.29) 1.15 (0.35–3.79) 1.40 (0.40–4.95)
65–74 0.54 (0.17–1.76) 0.60 (0.18–2.00) 0.65 (0.18–2.36)

Gender
Male 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Female 5.31 (2.92–9.64) 5.34 (2.94–9.71) 6.28 (3.19–12.36)

Race/skin color
White 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Brown 0.65 (0.56–0.76) 0.41 (0.21–0.82) 0.49 (0.23–1.03)
Black 0.51 (0.41–0.62) 0.29 (0.13–0.68) 0.53 (0.20–1.35)
Other 0.75 (0.49–1.13) 1.14 (0.15–9.02) 1.23 (0.15–10.28)

Educational level (%)
o9 years 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
9 to 11 years 1.20 (0.94–1.53) 1.96 (0.87–4.46) 1.20 (0.50–2.89)
411 years 1.80 (1.43–2.25) 5.42 (2.37–12.40) 1.49 (0.48–4.68)

Family net income (US$)
p1245 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
1246–3319 1.46 (1.22–1.74) 4.42 (2.11–9.27) 3.34 (1.48–7.57)
X3319 1.90 (1.52–2.14) 6.23 (2.90–3.39) 3.07 (1.006–9.38)

Smoking (%)
Never 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Former 1.12 (0.97–1.28) 1.68 (0.83–3.42) 1.51 (0.71–3.21)
Current 0.63 (0.51–0.79) 0.83 (0.31–2.26) 0.84 (0.29–2.46)

Alcohol use
Never 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Past 0.89 (0.71–1.11) 2.84 (1.03–7.83) 2.17 (0.72–6.53)
Current 0.80 (0.66–0.97) 2.63 (1.16–5.95) 1.39 (0.54–3.57)

Health insurance 1.88 (1.61–2.19) 2.71 (1.46–5.04) 1.83 (0.89–3.66)

Multivariate adjustment for age, gender, race/skin color, education, family net income, and having a health
insurance plan.
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levothyroxine use and if it was used off-label. Several
studies and health statistics have reported an increase in
the use of levothyroxine in the United States (4), and the
United Kingdom (5,9-11). Reports of an increase in
levothyroxine use in Brazil have appeared in recent years
in the lay press (29,30).

In contrast to hypothyroidism, the only sociodemo-
graphic factor associated with frequency of hyperthyroid-
ism treatment was age. Treatment of hyperthyroidism was
less frequent among participants who were 35-44 years of
age compared with those who were 45 years of age or
older. It is possible that hyperthyroidism symptoms are
easier to detect in older people because they contrast with
symptoms of ageing.

Our study has some limitations. First, we asked about
chronic use of medications only in the previous 2 weeks.
Second, the reason for use of levothyroxine was not deter-
mined. Third, information about skin color was self-
reported. The strength of our data is supported by the
nature of ELSA-Brasil, which is a large, multicenter, cohort
study with 15,105 participants, and it collects very good

information about thyroid dysfunction and treatment
in Brazil, a country where such information has been
scarce (13).

Our results demonstrate important influences of gender,
race, and socioeconomic position on the diagnosis and
treatment of thyroid disorders in Brazil. This knowledge
should be incorporated in the design of public health
policies to be implemented in the near future.
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