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ABSTRACT

Introduction: Hypothyroidism is a common
but often unrecognized condition associated
with significant morbidity in the older adult
population. This study characterizes a large
population of older adults diagnosed with
hypothyroidism and examines concordance of
their treatment with recommendations from
expert bodies, e.g., the American Thyroid
Association and American Association of Clini-
cal Endocrinologists.
Methods: Individuals seen in general and/or
specialty practices who were age C 65 years and
diagnosed with hypothyroidism were included
in this observational, retrospective cohort study
using a large US claims database. Analyses
describe the population and examine the

prevalence of hypothyroidism, treatment with
levothyroxine and, among those treated, whe-
ther TSH laboratory values are within a guide-
line-recommended target range.
Results: Prevalence of hypothyroidism in this
older adult population increased from 5.62% to
8.24% over the 2007–2015 period. Among older
adults diagnosed with hypothyroidism
(N = 4025), a substantial proportion (28.0%) did
not receive levothyroxine therapy, and, of those
who were receiving such therapy (N = 2899),
32.9% did not have evidence of being moni-
tored to determine whether the dosage was
appropriate. Moreover, the laboratory results of
those who were treated suggest that a signifi-
cant proportion (17.4%) had a TSH level above
the recommended target range, while TSH
levels for a smaller proportion (3.7%) were
below target.
Conclusions: Many older adults diagnosed with
hypothyroidism may not have received medical
care complying with clinical practice guide-
lines. Results of this study reveal a number of
areas to target to potentially improve the treat-
ment of older adults with hypothyroidism.
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Key Summary Points

Why carry out this study?

Hypothyroidism (overt and subclinical) is
common in the USA, rates tend to
increase with age, and it is associated with
adverse clinical outcomes

Clinical guidelines recommend screening
for hypothyroidism among older adults
and, if treatment with levothyroxine is
indicated, monitoring of thyroid-
stimulating hormone (TSH) levels

This study describes treatment of older
adults diagnosed with hypothyroidism
and examines the concurrence between
clinical practice recommended target
levels of TSH and the levels actually
achieved in clinical practice

What was learned from the study?

Among the older adults with
hypothyroidism in an insured US
population, 72.0% were treated with
levothyroxine

Among the treated, 32.9% did not have
their TSH level monitored in the first year
following treatment and less than half,
46.4%, attained the target range

Results of this study reveal a number of
areas to target to potentially improve the
treatment of older adults with
hypothyroidism

INTRODUCTION

Hypothyroidism is a common disease that cur-
rently affects 4.6% of the US population [overt
hypothyroidism is 0.3% and subclinical
hypothyroidism (SCH) is 4.3%] [1], and[ 12%
of Americans will develop a thyroid condition
at some point during their lifetimes [2]. Most
hypothyroidism in the US is caused by

Hashimoto’s thyroiditis [3, 4], which is one of
the most prevalent autoimmune conditions in
the nation [5]. For instance, 791.7 out of every
100,000 individuals in the US have Hashimoto’s
thyroiditis, whereas 480.0 per 100,000 people
have type 1 diabetes and 58.3 per 100,000 have
multiple sclerosis [6]. Moreover, the prevalence
of SCH increases with age, particularly among
females and Caucasians [1, 7, 8]. One study of
hypothyroidism among US adults aged C 65
years found that the rate of SCH was 15.0%,
while the frequency of overt hypothyroidism
was 1.6% [9]. Other research has reported that
3–15% of individuals aged C 60 years have SCH
[10].

Despite its prevalence, hypothyroidism is
difficult to diagnose among older individuals
since many symptoms are nonspecific and may
be attributed to other common conditions,
including depression and anemia [11]. Further-
more, diagnosis is made more challenging in
this population since slightly elevated serum
thyroid-stimulating hormone (TSH) levels may
be a normal characteristic of the aging process
rather than a reflection of disease [12–14] Per-
haps due to these complexities, an estimated
1.3% of men and 1.0% of women[60 years old
have unrecognized cases of overt hypothy-
roidism [15]. Both overt hypothyroidism and
SCH in older patients are associated with higher
cardiovascular risk [16, 17], an increased risk of
hip fractures among men [18] and mortality
[17, 19].

The American Thyroid Association (ATA)
and American Association of Clinical Endocri-
nologists (AACE) published guidelines that rec-
ommend ‘‘screening for hypothyroidism should
be considered in patients over the age of 60,’’
and screening for hypothyroidism is also rec-
ommended for patients diagnosed with diseases
that are common among older Americans, e.g.,
cardiac dysrhythmia, congestive heart failure
and hypertension [14]. Guidelines further
advise that patients [ 50–60 years old with
hypothyroidism should be treated with
levothyroxine, although the dose is dependent
upon evidence of comorbid coronary artery
disease [14]. However, treatment of older adults
with SCH has been and continues to be con-
troversial. A number of studies have shown lack
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of benefit of levothyroxine treatment in patients
[ 65 years old [9–11, 16, 20, 21]. Nevertheless,
consideration of treatment of SCH may be
warranted as the risk of developing overt
hypothyroidism has been shown to increase as
TSH levels rise, particularly in the presence of
anti-thyroid peroxidase antibodies [14, 22–24].

Given the importance of the above issues,
the aging of the US population, and increasing
number of people aged C 65 years, the goal of
this study was to characterize a population of
older adults with hypothyroidism in terms of
demographics, comorbidities and treatments
received in clinical practice. In addition, this
study compared the characteristics of patients
who were treated with levothyroxine to those
who were untreated. Finally, for those treated
with levothyroxine, this investigation exam-
ined the concordance between the TSH levels
that patients achieved and recommended target
levels.

METHODS

Data for this retrospective, descriptive study
came from the Optum ClinformaticsTM data-
base, which contains information from insur-
ance claims for [ 150 million insured
individuals. The database has information on
patient demographics, inpatient and outpatient
services, as well as outpatient prescription
drugs. Optum ClinformaticsTM also has labora-
tory test results for [ 30 million lives. Infor-
mation contained in the Optum
ClinformaticsTM database was verified, adjudi-
cated and adjusted before release and is fully de-
identified and Health Insurance Portability and
Accountability Act (HIPAA) compliant. The
databases have been employed in [ 90 pub-
lished research studies. Given the retrospective
nature of the study design and the de-identified
data, the study was exempt from internal review
board evaluation.

Prevalence of diagnosed hypothyroidism was
examined over the years 2007–2015 among
insured, older adults. Cases were defined as
individuals who, in the year of interest, were
aged C 65 years and identified with hypothy-
roidism based upon either (1) inclusion of two

or more ICD-9-CM codes for hypothyroidism
(ICD-9-CM codes 243.xx-244.xx, except 244.2x
and 244.3c) as found in the claims record, or (2)
receipt of one such ICD-9-CM code for
hypothyroidism and the individual had filled at
least one prescription for levothyroxine. The
individual was also required to have had con-
tinuous insurance coverage over the calendar
year examined. The denominator for the
prevalence estimates included all individuals
aged C 65 years who had continuous insurance
coverage over the relevant year.

For analyses of treatments and outcomes,
data from the years 2014–2015 were used.
Patients were identified with hypothyroidism
during the calendar year 2014 based upon either
(1) inclusion of two or more ICD-9-CM codes
for hypothyroidism (ICD-9-CM codes of 243.xx-
244.xx, except 244.2x and 244.3c) as found in
the claims record, or (2) receipt of one such
ICD-9-CM code for hypothyroidism and the
individual had filled at least one prescription for
levothyroxine. The index date was defined as
the first date in 2014 the individual met any of
the hypothyroidism criteria. Patients were also
required to have been aged C 65 years as of the
index date and to have been insured continu-
ously from the index date through 1 year fol-
lowing the index date, i.e., the study period.
Individuals were excluded if they received a
diagnosis of thyroid cancer at any time during
the study period. Because laboratories are not
required to share test results (particularly, for
this study, TSH test results) as part of an insur-
ance claim, individuals were required to have in
their record at least one laboratory test for any
cause over the study period as evidence that the
patient did have tests performed at laboratories
that shared tests with the database vendor.
Treated hypothyroid individuals were identified
by having filled at least one prescription for
levothyroxine over the study period while those
who did not fill any prescriptions for levothy-
roxine were classified as untreated.

The main analyses describe patient charac-
teristics and treatment outcomes for the treated
and untreated cohorts. Specifically, patient
characteristics included age, region of residence,
type of insurance coverage, whether the diag-
nosing physician was an endocrinologist and
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general health, as assessed by the Charlson
Comorbidity Index (CCI) score [25, 26].
Comorbidities were selected for this analysis
based on associations with hypothyroidism
found in either previous research [27–29] or the
clinical practice guidelines issued by AACE/ATA
[14]. Specifically, the comorbidities considered
included bipolar disorder, coronary artery dis-
ease, depression, heart failure, hypertension,
migraine, obesity, rheumatoid arthritis, type 1
diabetes and type 2 diabetes. Note that Addi-
son’s disease, celiac disease, chronic kidney
disease, myasthenia gravis, pernicious anemia,
schizophrenia and systemic lupus erythemato-
sus were also considered. However, due to the
infrequency of these conditions in this popula-
tion (\2%), these results are not reported.

The linked laboratory data was employed to
examine whether patients treated with
levothyroxine had their TSH monitored and, if
so, whether TSH levels were within the targeted
range identified by AACE/ATA. The last TSH test
value, if any, recorded in the data during the
study period was used for this purpose. In the
main analysis, the target range for THS was
0.45–4.12 mIU/l, as recommended by the
AACE/ATA guidelines [14]. For this study,
patients whose TSH levels were within the rec-
ommended target range were identified as on
target. Individuals whose TSH levels were above
or below the recommended range were identi-
fied as above or under target, respectively. Sen-
sitivity analyses examined the robustness of
these results by applying a broader TSH range of
0.45 – 4.5 mIU/l as recommended in updated
treatment guidelines [30] and that has been
classified as euthyroid for older adults [9]. Sen-
sitivity analyses also examined the impact of
requiring at least two TSH tests over the year, as
is recommended for patients who initiate ther-
apy on levothyroxine [14].

Means and standard deviations (SD) or
medians and interquartile ranges (IQ) are pre-
sented for continuous variables, while frequen-
cies and percentages are presented for
categorical variables. ANOVAs, Wilcoxon
signed-rank sum tests, t tests and chi-square
statistics were used to examine differences
between groups. All analyses were conducted
using SAS, version 9.4 (Cary, NC), and a

P value\0.05 was considered, a priori, to be
statistically significant.

RESULTS

In this older adult, insured, US population, the
prevalence of hypothyroidism increased from
5.62% in 2007 to 8.24% in 2015 (Fig. 1). As
expected [1, 7, 31], the prevalence of hypothy-
roidism was higher for older women than older
men (e.g., 12.66% vs. 4.48% in 2015).

There were 4025 older adults who met the
study’s criteria and were included in the analy-
ses of treatment and TSH laboratory outcomes.
Figure 2 illustrates how each of the inclusion
and exclusion criteria affected the sample size.
Table 1 characterizes at baseline the older adults
with hypothyroidism in this study, showing
that, overall, the average age was 69.4 years, and
the majority were female (68.5%), were insured
via point of service (POS) insurance plans
(68.2%) and resided in the South (51.6%). The
comorbidities with the highest prevalence were
dyslipidemia (75.6%), hypertension (69.3%),
type 2 diabetes (28.7%), coronary artery disease
(17.0%), obesity (17.0%) and depression
(12.8%). In general, these patients were in poor
general health, as evidenced by a high mean
CCI score (1.5 ± 2.0) and high rates of the
comorbidities examined. Almost three-quarters
(72.0%) of these older adults diagnosed with
hypothyroidism were treated with
levothyroxine.

Table 1 also compares patients treated with
levothyroxine with those untreated, showing
that treated patients, compared with untreated
patients, were statistically significantly older
(69.5 years vs. 69.0 years; P = 0.003), more
likely to be male (32.6% vs. 28.6%; P = 0.013)
and less likely to be diagnosed with hypothy-
roidism by an endocrinologist (4.1% vs. 8.2%;
P\ 0.001). Older patients treated with
levothyroxine also appeared to be in poorer
general health than untreated patients, as
illustrated by the significantly higher CCI score
(1.6 vs. 1.3; P\0.001) and higher rates of
comorbid type 2 diabetes (29.6% vs. 26.1%;
P = 0.027), hypertension (70.5% vs, 66.2%;
P = 0.007), heart failure (6.7% vs. 4.5%;
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P = 0.010) and coronary artery disease (17.8%
vs. 15.1%; P = 0.043). There was no statistically
significant difference between the two cohorts’
TSH levels, with treated patients having a
median (IQ) TSH of 2.30 (1.45–4.34) and
untreated patients’ median (IQ) TSH equal to
2.19 (1.37–4.31) (P = 0.582).

Among patients treated with levothyroxine,
approximately one-third of treated patients
(32.9%) did not have a TSH laboratory result in
their record over the 1-year study period. Less
than half (46.0%) of treated patients were found
to have their TSH level in the targeted range of
0.45–4.12 mIU/l, while 17.4% had a TSH
level[4.12 mIU/l and 3.7% had a TSH
level\0.45 mIU/l (see Fig. 3). Using the upda-
ted recommended range of TSH values[30]
resulted in modest changes to these results,
while requiring that an individual have two or
more TSH test results in the post-period resulted
in over half of the patients (52.7%) failing to
meet that threshold (Fig. 3).

Table 2 examines baseline comorbidities and
patient characteristics for patients treated with
levothyroxine based upon their TSH catego-
rization in the post-period. In general, there
were few differences across treatment outcome
categories based upon patient comorbidities,

although there were statistically significant dif-
ferences found in patients with either comorbid
heart failure (P\ 0.001) or rheumatoid arthritis
(P = 0.022). Specifically, patients with either of
these comorbidities were most frequently iden-
tified as not having their TSH level monitored
and least frequently identified as being on-tar-
get. Consistent with these results, there were
also significant differences in the CCI score
(P\0.001) across TSH categories, with patients
not monitored having the highest CCI score.

DISCUSSION

The results of this study show that, among an
older, insured population in the US, prevalence
rates of hypothyroidism have been increasing
over recent years, are larger in women than men
and, for both sexes, appear to be higher than
have been reported previously [1, 32, 33]. This
may be, in part, due to the age of the sample as
well as identification of cases by administrative
claims rather than TSH tests, which was the
method employed in earlier studies. The use of
ICD-9 diagnosis codes to identify cases, as was
done in this study, allows for a broad charac-
terization of hypothyroidism and its treatment

Fig. 1 Prevalence of hypothyroidism among older adults, by sex, 2007–2015
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in the US during recent years. However, the lack
of confirmatory laboratory test values for TSH
and T4 does not allow for precision in diag-
nosing. Increasing rates of diagnosis of
hypothyroidism might suggest growth in
screening, although it is not clear this reflects
more overt hypothyroidism or SCH.

Among these older adults with hypothy-
roidism, females were less likely than males to
be treated with levothyroxine, a finding that is
consistent with previous literature indicating
that women are treated less aggressively for a
number of conditions, including myocardial
infarction, heart failure, atrial fibrillation,
rheumatoid arthritis and kidney disease [34].
The findings that the older patients who were
treated with levothyroxine were in poorer

general health (as shown by a higher CCI score
and being more likely to have been diagnosed
with comorbidities such as type 2 diabetes,
hypertension, heart failure or coronary artery
disease) suggest that increased contact with
medical professionals for the management of
comorbidities may have led to an increased
likelihood of treatment for hypothyroidism.
Given that treatment with levothyroxine may
be associated with cardiovascular benefits
[14, 24, 35], it is possible that patients with
cardiovascular comorbidities were particularly
likely to be prescribed the drug.

The lack of a difference in median TSH levels
among patients who were treated with
levothyroxine and those who were untreated
may, in part, reflect previously reported differ-
ences in normal TSH set points based, for
example, upon race or gender [12–14]. Alterna-
tively, those who were not treated may have
had SCH with borderline TSH, although this
hypothesis could not be tested, as there is no
diagnosis code for SCH. Yet another possibility
is that at least some individuals in the untreated
cohort were diagnosed based on symptoms or
while acutely ill in the hospital rather than by
laboratory results, which would have shown
that their TSH levels were borderline, a possi-
bility that may have been missed since only one
laboratory test was required. The findings rela-
ted to region and prescribing physician will be
of interest to prescribers, policymakers and
payers who are exploring ways to increase the
quality of care while decreasing costs. In this
regard, the Northeast region, POS insurance
coverage and treatment by endocrinologists are
all shown to be targets for improvement in care
of older adults with hypothyroidism.

A key finding in this study was that a sig-
nificant percentage of older adults with
hypothyroidism may not have been treated in
accordance with recent AACE/ATA guidelines
[14]. While recognizing that the dosage of
levothyroxine may be different in older adults
because they have higher normal serum TSH
ranges and more concomitant drug use, the
guidelines nevertheless counsel that older
patients should receive drug therapy that brings
their TSH to within age-based targets or, if an
age-based limit for the relevant TSH assay is not

Fig. 2 Inclusion-exclusion criteria and sample size
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Table 1 Baseline characteristics and patient comorbidities—all and by treatment status

All patients
(4025)

Treated with levothyroxine
(N = 2899)

Untreated
(N = 1126)

P value

Mean – SD
n (%)

Mean – SD
n (%)

Mean – SD
n (%)

Age (mean; SD) 69.4 ± 5.4 69.5 ± 5.6 69.0 ± 4.9 0.003

Male sex 1268 (31.5) 946 (32.6) 322 (28.6) 0.013

Region 0.002

Northeast 423 (10.5) 287 (9.9) 136 (12.1)

Midwest 749 (18.6) 562 (19.4) 187 (16.6)

South 2075 (51.6) 1490 (51.4) 585 (52.0)

West 774 (19.2) 560 (19.3) 214 (19.0)

Insurance plan type \0.001

EPO 462 (11.5) 332 (11.5) 130 (11.6)

Indemnity 468 (11.6) 384 (13.3) 84 (7.5)

Point of service 2744 (68.2) 1907 (65.8) 837 (74.3)

Other 351 (8.7) 276 (9.5) 75 (6.7)

Diagnosis physician—

endocrinologist

210 (5.2) 118 (4.1) 92 (8.2) \0.001

General health and comorbidities

CCI (mean; SD) 1.5 ± 2.0 1.6 ± 2.1 1.3 ± 1.8 \0.001

Type 1 diabetes 152 (3.8) 110 (3.9) 42 (3.7) 0.923

Type 2 diabetes 1153 (28.7) 859 (29.6) 294 (26.1) 0.027

Hypertension 2789 (69.3) 2044 (70.5) 745 (66.2) 0.007

Dyslipidemia 3041 (75.6) 2203 (76.0) 838 (74.4) 0.298

Heart failure 245 (6.1) 194 (6.7) 51 (4.5) 0.010

Coronary artery disease 685 (17.0) 515 (17.8) 170 (15.1) 0.043

Rheumatoid arthritis 160 (4.0) 119 (4.1) 41 (3.6) 0.499

Obesity 683 (17.0) 500 (17.3) 183 (16.3) 0.450

Migraine 140 (3.5) 95 (3.3) 45 (4.0) 0.263

Depression 513 (12.8) 381 (13.1) 132 (11.7) 0.225

Bipolar disorder 64 (1.6) 48 (1.7) 16 (1.4) 0.593

TSHa (median, IQ-range) 2.28 (1.42–4.32) 2.30 (1.45–4.34) 2.19 (1.37–4.31) 0.582

T tests and chi-square tests were used to examine differences in means, medians and proportions, respectively
CCI Charlson Comorbidity Index score, EPO exclusive provider organization, HMO health maintenance organization, PPO
preferred provider organization, SD standard deviation
a TSH laboratory tests conducted during 1 year following the index date
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available, within the range of TSH target values
used in this study [14]. In contrast to this rec-
ommendation, more than one-quarter of the
older patients in this investigation did not fill a
prescription for levothyroxine therapy. The rate
of untreated hypothyroidism in the general
population of older Americans is likely even
higher since the results in this study were based
upon an insured population that may be
expected to have better access to care than
uninsured older individuals. Also, many people
may not be screened for the disease, despite the
guidelines that state that screening should be
considered in individuals C 60 years, particu-
larly those with risk factors for hypothyroidism
[14]. Hence, results of this study may be an
underestimate of the problem. Previous
research has found that the cost-effectiveness of
screening is most favorable in older women
[36]. However, a more recent study was unable
to draw any conclusions about the overall effi-
cacy of treating patients found by screening to
have subclinical thyroid function [37].

While a previous study of hypothyroid
patients aged C 65 years found 41% and 16%
rates of over- and under-treatment, respectively

[38], the present findings revealed that 3.7% of
the older patients with hypothyroidism and
treated with levothyroxine had TSH levels
below target and 17.4% had TSH levels above
target. Clinical guidelines recommend initiat-
ing older patients on a low dose of levothyrox-
ine and then titrating slowly to the treatment
target, based on TSH monitoring [14, 30].
Recent research supports that older patients
may need ‘‘several dose adjustments…to
achieve target serum TSH levels’’ [39]. However,
the results of the present study suggest that only
a minority of older patients receive sufficient
dose titration to achieve TSH targets. These
findings were based upon a TSH recommended
range published by AACE/ATA in 2012, which
may be most relevant to the 2014–2015 study
period. Using the updated guidelines, published
in 2014, in the sensitivity analysis did not alter
the main conclusions.

Of course, ascertainment of the TSH target
being achieved presupposes that monitoring
takes place and laboratory tests are conducted.
However, almost one-third of the sample did
not have a single TSH laboratory value from the
post-period recorded in the clinical data, which

Fig. 3 TSH categories for older patients treated with levothyroxine, main and sensitivity analyses
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Table 2 Baseline characteristics and patient comorbidities for levothyroxine-treated patients by TSH category

Characteristics Total N = 2899 P value

Above target
(N = 504)

On target
(N = 1334)

Under target
(N = 106)

Not monitored
(N = 955)

Mean – SD
n (%)

Mean – SD
n (%)

Mean – SD
n (%)

Mean – SD
n (%)

Age (mean; SD) 69.2 ± 5.4 69.2 ± 5.4 69.0 ± 4.8 70.1 ± 6.1 \0.001

Male sex 184 (36.5) 430 (32.2) 31 (29.3) 301 (31.5) 0.201

Region \0.001

Northeast 56 (11.1) 125 (9.4) 14 (13.2) 92 (9.6)

Midwest 68 (13.5) 235 (17.6) 19 (17.9) 240 (25.1)

South 298 (59.1) 697 (52.3) 46 (43.4) 449 (47.0)

West 82 (16.3) 277 (20.8) 27 (25.5) 174 (18.2)

Insurance plan type \0.001

EPO 67 (13.3) 168 (12.6) 8 (7.6) 89 (9.3)

Indemnity 37 (7.3) 141 (10.6) 15 (14.2) 191 (20.0)

Point of service 347 (68.9) 885 (66.3) 74 (69.8) 601 (62.9)

Other 53 (10.5) 140 (10.5) 9 (8.5) 74 (7.8)

Diagnosis physician—
endocrinologist

21 (4.2) 55 (4.1) 2 (1.9) 40 (4.2) 0.717

General health and comorbidities

CCI (mean; SD) 1.6 ± 2.2 1.4 ± 1.9 1.4 ± 1.6 2.0 ± 2.3 \0.001

Type 1 diabetes 19 (3.8) 46 (3.5) 6 (5.7) 39 (4.1) 0.644

Type 2 diabetes 155 (30.8) 381 (28.6) 25 (23.6) 298 (31.2) 0.258

Hypertension 360 (71.4) 923 (69.2) 76 (71.7) 685 (71.7) 0.557

Dyslipidemia 395 (78.4) 1026 (76.9) 77 (72.6) 705 (73.8) 0.151

Heart failure 27 (5.4) 69 (5.2) 7 (6.6) 91 (9.5) \0.001

Coronary artery disease 95 (18.9) 225 (16.9) 18 (17.0) 177 (18.5) 0.665

Rheumatoid arthritis 19 (3.8) 41 (3.1) 5 (4.7) 54 (5.7) 0.022

Obesity 89 (17.7) 239 (17.9) 19 (17.9) 153 (16.0) 0.678

Migraine 14 (2.8) 44 (3.3) 3 (2.8) 34 (3.6) 0.872

Depression 67 (13.3) 172 (12.9) 13 (12.3) 129 (13.5) 0.966

Bipolar disorder 10 (2.0) 17 (1.3) 2 (1.9) 19 (2.0) 0.529

TSHa (median, IQ-range) 7.58 (5.51–10.97) 1.87 (1.37–2.70) 0.15 (0.07–0.27)

Ranges based upon guidelines that recommend TSH between 0.45 and 4.12 mIU/l
Analysis of variance and chi-square tests were used to examinee differences in means, medians and proportions, respectively
CCI Charlson Comorbidity Index score, EPO exclusive provider organization, HMO health maintenance organization, PPO preferred
provider organization, SD standard deviation
a TSH laboratory tests conducted during 1-year following the index date
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suggests that monitoring is an area for
improvement for this population. Furthermore,
less than half (47.3%) of the patients treated
with levothyroxine received two or more TSH
tests in the post-period, providing further evi-
dence that patients who were under-treated
may not have had their doses titrated or their
TSH levels monitored appropriately.

Over-treatment of hypothyroidism has been
associated with serious complications, including
cardiac arrhythmias, bone loss and death [40],
and it is particularly problematic for older indi-
viduals [30]. For instance, a studyamongpatients
agedC 60 years found that those with low serum
thyrotropin concentrations had a three-times
higher risk of atrial fibrillation over the following
10-year period [41]. At the same time, under-
treated hypothyroidism represents inappropri-
ately controlled hypothyroidism, which has
been associated with substantial morbidity,
including atherogenic lipid profiles [30, 32] and
cardiovascular disease [16]. In this study, exam-
ination of rates of comorbidities across TSH out-
come categories revealed significant differences
for only two of the comorbidities—heart failure
and rheumatoid arthritis. Perhaps the 1-year
follow-up period was not long enough for some
of the conditions to manifest themselves in this
study. However, it is noted that among treated
patients, those who did not have their TSH levels
monitored had the highest CCI score and were
more frequently diagnosed with comorbid heart
failure and rheumatoid arthritis. One possible
explanation for this result is that physicians and
patients were more focused on these comorbid
conditions and, as a result, less likely to monitor
TSH. Another possibility is that these acutely ill
patients were not stable enough for monitoring
that would allow separation of the ‘euthyroid
sick’ from those with real hypothyroidism. (We
thank an anonymous referee for this
observation.)

The results of this study should be consid-
ered in the context of the following limitations.
First, the study presents descriptive results only,
and there were no hypotheses tested using
adjusted models. The results are associations
only; no causal inferences were possible with
this study design. Second, the patients in this
well-insured population may not be

representative of all older individuals in the US
with hypothyroidism. Third, as with all studies
utilizing administrative claims data, the results
are dependent upon accuracy of the diagnosis
codes and, in this particular case, the relatively
small number of individuals with TSH test
results limited their usefulness in confirming
the coding. A related problem was the lack of an
ICD-9 code for SCH. Fourth, some individuals
may have had TSH laboratory tests conducted
but the values were not captured in the data-
base. Finally, levothyroxine use was assessed by
the patient having filled a prescription for that
medication. Whether the patient actually took
the drug and was adherent to the prescribing
regimen, which may have affected TSH find-
ings, was not examined. Despite these limita-
tions, the results reported were robust to a range
of sensitivity analyses.

CONCLUSIONS

Findings from this study indicate that many
older adults with hypothyroidism may not have
been receiving medical care that complied with
recent clinical practice guidelines. Many were
not receiving levothyroxine therapy, and a sub-
stantial proportion of those who were receiving
such therapy were not being monitored to
determinewhether their dosagewas appropriate.
Moreover, the laboratory results of those who
were treated in this sample suggest that a signif-
icant proportion were under-treated, while a
small proportion was over-treated. In conclu-
sion, this study reveals anumber of areas to target
that may lead to improvement in the treatment
of older adults with hypothyroidism.
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