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Background: Physician characteristics and perceptions and their effect on choice of therapies for patients with
thyroid cancer have been well studied. Some data also exist about physician characteristics and prescribing
treatment for subclinical hypothyroidism. The effect of physician characteristics on prescribing thyroid prep-
arations for treating overt hypothyroidism is less studied.
Methods: Members of the American Thyroid Association were surveyed in 2017. Physicians were presented with
13 different theoretical patients with hypothyroidism and asked to choose among six therapeutic options, including
levothyroxine, synthetic combination therapy, thyroid extract, and liothyronine monotherapy. The 13 patient
scenarios incorporated parameters that potentially provide reasons for considering combination therapy (presence
of symptoms, low serum triiodothyronine concentration, and documentation of deiodinase polymorphisms).
Repeated-measures logistic regression analysis was performed to examine the prescribing of the various therapies.
Data regarding the responding physicians were also collected. These data included number of years in practice,
country of practice, and specialty. Multivariate repeated-measures logistic regression analysis of prescribing
patterns was also conducted controlling for all patient and physician characteristics.
Results: Of the 389 survey respondents, 93% prescribed therapy for hypothyroidism. Fifty-three percent of re-
spondents had been in practice for >20 years, and 23% had been in practice for 11–20 years. Sixty-four percent
practiced in North America, and 18% practiced in Europe. Eight-six percent were endocrinologists, and 5% were
surgeons. In multivariate analysis, physicians from North America were both more likely to prescribe any
triiodothyronine-containing therapies (odds ratio [OR] = 1.8 [confidence interval (CI) 1.3–2.4]) and more likely to
add liothyronine to levothyroxine therapy (OR = 1.9 [CI 1.2–2.9]). In addition, they were more likely to pre-
scribe desiccated thyroid extract or liothyronine monotherapy (OR = 1.7 [CI 1.0–2.9]).
Conclusions: A previous analysis of this survey showed that patient characteristics profoundly affect physician
prescribing patterns. The current multivariate analysis shows that physician characteristics affect prescribing
patterns. Whether this is due to impact upon physicians of patient-related experiences, media exposure, influence
from pharmaceutical companies, educational activities, or other concerns cannot be determined. However, these
results have potential importance for understanding physician–patient interactions at a time when the benefits and
risks of triiodothyronine-containing therapies have not been fully documented.
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Introduction

Multiple guidelines concerning the treatment of
hypothyroidism have been published. These guidelines

originate from both North America and Europe, and have been
published during a time period spanning 2012–2016.

The American Thyroid Association (ATA) Guidelines for
the Treatment of Hypothyroidism were published in 2014 (1).
At the time of the initial preparation of the guidelines, the

preliminary literature review yielded at least 13 studies that
examined the issue of combination therapy (2–14), as well as
three meta-analyses and one systematic review (15–18).
During 2012, an updated literature review revealed two ad-
ditional guidelines from Europe and North America (19,20)
and one narrative review authored by American and Euro-
pean experts (21). The European guidelines (19) and the
narrative review (21) suggested that combination therapy
with both levothyroxine (LT4) and liothyronine (LT3) could
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be considered under certain specific circumstances, whereas
the 2012 American Association of Clinical Endocrinologists
(AACE)/ATA guidelines (20) did not recommend combina-
tion therapy. The 2014 ATA guidelines concluded that there
was insufficient evidence to recommend combination therapy
(1). Since the publication of the 2014 guidelines, one additional
original research study, which did not identify an advantage of
combination therapy, has been published (22). In addition, the
British Thyroid Association guidelines (23) have suggested
that combination therapy could be prescribed and carefully
monitored under certain circumstances. Most recently, the
Italian Endocrine Society and the Italian Association of Clin-
ical Endocrinologists have also suggested that combination
therapy could be considered (24,25). None of these guidelines
have supported the use of desiccated thyroid extract (DTE).

This current report describes the results of a survey of
physicians about their choice of therapy for patients with
hypothyroidism conducted in 2017. The goals of the survey
were to determine which patient and physician character-
istics affected prescribing and whether prescribing patterns
changed over time. This analysis addresses the effect of
the characteristics of the prescribing physicians on their
prescribing patterns.

Methods

Survey content and distribution

This survey was designed to determine which therapy
for hypothyroidism ATA members would prescribe for a
particular patient. The study was approved by the George-
town University Institutional Review Board, and the survey
questions are included in the Supplementary Data (Supple-
mentary Data are available online at www.liebertpub.com/

thy). A link for the survey was distributed to ATA members
via email on several occasions in 2017. This analysis de-
scribes the responses obtained from the first release of the
survey in February and March 2017.

The index patient was a 29-year-old female with Ha-
shimoto’s hypothyroidism who was faring well on replace-
ment therapy. She had normal vital signs and a body mass
index of 25 kg/m2. She was described as having overt hy-
pothyroidism of at least five years duration, being compliant
with therapy, and not considering pregnancy. Laboratory
findings included a thyrotropin (TSH) value of 2.2 mIU/L
(reference range 0.4–4.0 mIU/L), a free thyroxine (fT4)
value of 1.3 ng/dL (reference range 0.8–1.8 ng/dL), and a
triiodothyronine (T3) value of 120 ng/dL (reference range
80–180 ng/dL). Twelve patient scenarios then introduced
parameters that have been discussed in the literature as
potentially providing reasons for considering combination
therapy (presence of symptoms, low serum T3 concentration,
a patient request for T3, documentation of deiodinase poly-
morphisms, etc.) (26–28) (see Table 1A). Physicians were
asked to select from the following therapeutic options for
each of the 13 patient scenarios presented: (i) continue
current LT4, (ii) increase LT4 dose, (iii) add 2.5 lg LT3
(Cytomel) twice daily and reduce LT4, (iv) add 2.5 lg LT3
(Cytomel) twice daily to current LT4, (v) replace LT4 with
thyroid extract (e.g., Armour thyroid), or (vi) replace LT4
with LT3 (Cytomel) as single therapy (see Table 1B).

Hypothesis to be tested by survey

One of the goals of the survey was to determine if any
physician characteristics affected their choice of therapy
for patients. The characteristics considered were: (i) number

Table 1. (A) Patient Characteristics in Question Stem and (B) Physician Response

to Questions Regarding Therapy

(A) Patient characteristics

Characteristics present in question stem according to question number

Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17

Symptoms No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Serum TSH, mIU/L 2.2 2.2 3.9 2.2 3.9 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2
Serum T3, ng/dL 120 120 120 75 75 75 75 75 75 75 75 75 75
Requests LT3 No No No No No Yes Yes Yes Yes Yes Yes Yes Yes
Athyreotic No No No No No No Yes No No No No No No
LT3 preference No No No No No No No Yes No No No No No
Male No No No No No No No No Yes No No No No
Polymorphism No No No No No No No No No Yes No No No
Age 29 29 29 29 29 29 29 29 29 29 59 29 59
BMI 25 25 25 25 25 25 25 25 25 25 25 32 25
Comorbidity No No No No No No No No No No No No Yes

(B) Therapeutic Options

Percentage of respondents choosing each treatment option according to question number

Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17

Continue LT4 97.8 61.6 22.6 44.5 14.6 32.0 28.1 22.6 31.4 16.5 39.2 29.7 47.0
Increase LT4 1.4 18.8 69.7 18.7 63.6 9.9 13.0 8.5 12.1 6.9 11.1 12.1 10.2
Add LT3, YLT4 0.3 11.6 0.81 18.4 3.0 33.9 32.0 41.3 33.3 41.6 33.4 31.6 29.4
Add LT3 to LT4 0.3 6.4 6.1 15.1 17.4 17.9 21.5 23.1 18.5 28.7 11.3 21.2 8.8
Switch to DTE 0.3 1.4 0.8 3.3 1.1 6.3 5.5 4.4 4.7 3.3 5.0 5.2 4.4
LT3 only 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 3.0 0.0 0.3 0.3

TSH, thyrotropin; T3, triiodothyronine; LT3, liothyronine; BMI, body mass index; LT4, levothyroxine; DTE, desiccated thyroid extract.
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of years in practice (in training [reference] vs. 5–10 years vs.
11–20 years vs. >20 years), (ii) country of practice (North
America vs. South America vs. Europe vs. Asia vs. Other
[outside North America = reference]), and (iii) area of specialty
(endocrinologist vs. surgeon vs. nuclear medicine physician vs.
internist or primary-care physician [reference] vs. other).

Statistical analysis

The results of the survey are initially presented as per-
centage of physicians selecting each therapeutic option for
each patient scenario. Two different treatments of the data
were then applied. The first was a binary analysis examining
whether a physician would prescribe LT4 versus any therapy
other than LT4. The second examined the therapeutic re-
sponse options grouped into four categories. The grouping of
the response options was utilized due to the small number of
respondents choosing some of the response options.

For the binary analysis, repeated-measures logistic re-
gression analysis was used to examine the relationship be-
tween the treatment chosen (LT4 [reference] vs. anything
other than LT4) and both patient characteristics (reported in
Jonklaas et al.) (29) and physician characteristics (reported
here). The chosen therapy was coded as 1 if physicians pre-
scribed anything other than LT4 (choices c, d, e, and f from
the prescription options) and 0 if physicians prescribed
LT4 (choices a and b from the prescription options). Thus,
continuing LT4 and increasing LT4 were compared to the
T3-containing therapy options. There were 13 responses for
each physician, and the method of generalized estimating
equations was used to account for correlations among ob-
servations from the same participant. Multivariate repeated-
measures logistic regression analysis was also conducted
controlling for all patient characteristics (reported in Jonklaas
et al.) (29) and physician characteristics (reported here).

For the second analysis, the therapy options were grouped
as follows: continue LT4 (option a), increase LT4 (option b),

add 2.5 lg LT3 either with or without LT4 reduction (options
c and d), and replace LT4 with DTE or LT3 (options e and f).
This comparison therefore has four groups in which increasing
LT4 (#2), using LT3 added to LT4 (#3), or replacing LT4 with
thyroid extract or T3 alone (#4) are compared with continuing
the same LT4 (#1). The choice to ‘‘continue current LT4’’ was
used as the reference. Repeated-measures multinomial logistic
regression analysis was used to examine the relationship be-
tween the therapy chosen and patient characteristics (reported
in Jonklaas et al.) (29) and physicians characteristics (reported
here). Each physician has 13 responses, and this method was
used to account for correlations among observations from the
same physician. Multivariate repeated-measures multinomial
logistic regression analysis was also conducted controlling for
all patient characteristics (reported in Jonklaas et al.) (29) and
physician characteristics (reported here). Additional analyses
also examined detailed breakdown by country of practice. For
both analyses, odds ratios with corresponding confidence in-
tervals (CI) and p-values were calculated. Statistical signifi-
cance was defined as p < 0.05.

Results

Physician respondents

The survey produced 363 first-time responses from physi-
cians who routinely prescribed therapy for hypothyroidism.
These responses represent 20% of the 2017 ATA membership
of 1798. The responding physicians were 86% endocrinolo-
gists, 64% were from North America, and 18% were from
Europe. Twenty-three percent had been in practice for 11–20
years, and 53% had been in practice for >20 years (see Table 2).

Descriptive findings for the patient scenarios

The percentage of respondents choosing each individual
treatment option broken down by the 13 different patient
scenarios is shown in Table 1B.

Table 2. Characteristics of Physicians Responding to the Survey for the First Time

(Number of Respondents = 363)

Question regarding physician characteristic Response options
Percentage

(%)
% ATA

composition in 2017

Do you prescribe and adjust LT4 therapy
for patients with hypothyroidism?

Yes 100
Noa 0

How many years have you been in practice? In training 2.8
<5 years 8.8
5–10 years 12.6
11–20 years 22.5
>20 years 53.3

Where do you practice? North America 63.5 74
South America 6.6 3
Europe 17.6 9
Asia 8.0 12
Other 4.4 1

Which best describes your specialty? Endocrinologist 86.0 63
Surgeon 4.7 18
Nuclear medicine physician 4.1 3
Internist or primary-care physician 1.7 17
Other 3.6

aResults only reported for those who answered yes.
ATA, American Thyroid Association.
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Analysis with binary therapeutic options

Patient characteristics. Multivariate repeated-measures
logistic regression analysis was conducted to control for all
patient characteristics (see Supplementary Table S1) (29).
Several patient characteristics made it more likely that a
physician would prescribe a therapy other than LT4 mono-
therapy. These were patient symptoms, T3 levels, TSH lev-
els, presence of a polymorphism, request for T3 therapy, and
a stated preference for T3 therapy, with a p-value of <0.0001
in each case. Being athyreotic, being male, or having a body
mass index (BMI) of 32 kg/m2 (rather than 25 kg/m2) did not
affect the therapy prescribed. Older age and presence of a
comorbidity made it significantly more likely the physician
would prescribe LT4 ( p < 0.0001 and 0.0002, respectively).

Physician characteristics. Univariate analysis (see
Table 3A) showed that the number of years in practice did not
significantly affect whether a physician choose LT4 mono-
therapy versus other therapies. Country of practice (North
America vs. other countries) significantly affected choice of
therapy, with physicians practicing in North America being
more likely to prescribe therapy other than LT4 ( p < 0.0001).
Physician specialty did not affect prescribing patterns.
When multivariate analyses were performed (see Table 3B),
physician country of practice remained a significant factor
( p < 0.0001).

Multiple therapeutic options

Patient characteristics. When logistic regression analysis
was performed to determine whether patient characteristics
affected whether physicians would prescribe continued LT4
(option 1) versus increasing LT4 (option 2) versus adding
LT3 to the same or reduced LT4 (option 3) versus replacing
LT4 with T3-containing therapy comprised of either DTE or
LT3 (option 4), all patient characteristics appeared to be sig-
nificant in the model ( p < 0.0001; Supplementary Table S2)

(29). When multivariate logistic regression analyses were
performed, taking into account all patient characteristics,
the athyreotic state, male sex, and BMI were no longer sig-
nificant patient characteristics that affected physician pre-
scribing patterns, with p-values of 0.1527, 0.7077, and 0.3589,
respectively. All other characteristics remained significant.

Physician characteristics. Univariate analysis (see Ta-
ble 4) suggested that the number of years in practice and
country of practice affected prescribing patterns. Physicians
with ‡11 years in practice were more likely to increase LT4
doses compared to physicians in training, with an odds
ratio of 3.6 [CI 1.4–9.6] for physicians in practice for 11–
20 years and an odds ratio of 2.8 [CI 1.1–7.1] for physi-
cians with >20 years in practice. Physicians practicing in
North America were more likely to add LT3 to LT4 therapy
than physicians practicing in other areas, with an odds ratio
of 1.8 [CI 1.2–2.7]. When multivariate analyses were
performed, only country of practice remained significant,
with physicians practicing in North America being more
likely to add LT3 to LT4 (OR = 1.9 [CI 1.2–2.9]) and more
likely to prescribe DTE or LT3 monotherapy (OR = 1.7 [CI
1.0–2.9]).

Detailed country comparisons

Analyses of therapeutic response options utilizing a de-
tailed comparison of options chosen according to country
of practice of the prescribing physician are shown for both
univariate analyses (Supplementary Table S3) and multi-
variate analyses (Table 5). As illustrated in Table 5, there
were significant differences in prescribing T3-containing
therapies for North America versus all other countries, North
America versus South America, and North America versus
Europe, with physicians in North America more likely to
prescribe T3 in all cases. There were also significant differ-
ences between South America versus all other countries for

Table 3. Physician Characteristics Affecting Physician Prescribing of LT4
Versus any T3-Containing Therapy

(A) Univariate analyses (B) Multivariate analyses

Physician characteristic Unadjusted OR [CI] p-Value Physician characteristic Adjusted OR [CI] p-Value

Number of years in practice Number of years in practice
In training (reference) — — In training (reference) — —
<5 years 1.6 [0.7–3.8] 0.24 < 5 years 1.7 [0.7–4.1] 0.22
5–10 years 1.5 [0.7–3.4] 0.31 5–10 years 1.5[0.7–3.6] 0.31
11–20 years 1.6 [0.7–3.5] 0.23 11–20 years 1.8 [0.8–4.0] 0.18
>20 years 1.2 [0.6–2.6] 0.63 >20 years 1.3 [0.6–2.8] 0.55
Country of practice Country of Practice
Other (reference) — — Other (reference) — —
North America 1.8 [1.4–2.4] <0.0001 North America 1.8 [1.3–2.4] <0.0001
Specialty Specialty
Internist or primary

care (reference)
— — Internist or Primary

Care (reference)
— —

Endocrinologist 0.99 [0.5–2.6] 0.99 Endocrinologist 1.0 [0.4–2.8] 0.95
Surgeon 1.6 [0.5–4.9] 0.45 Surgeon 1.7 [0.5–5.5] 0.38
Nuclear medicine Physician 0.6 [0.2–1.9] 0.40 Nuclear Medicine Physician 0.9 [0.3–2.9] 0.80
Other 1.6 [0.5–4.9] 0.45 Other 1.7 [0.5–5.3] 0.37

Significant comparisons are indicated in bold.
OR, odds ratio; CI, confidence interval.
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both the binary and grouped comparisons (physicians in
South America being less likely to prescribe T3) and between
Europe versus other countries for the binary comparison
(physicians in Europe being less likely to prescribe T3).

Discussion

A previous comprehensive survey about the treatment of
hypothyroidism conducted in 2013 found that 0.8% of phy-
sicians would routinely use combination therapy containing
LT3 for treating hypothyroidism, whereas 3.6% would use
such therapy in a patient with symptoms (30). Although the
effects of physician characteristics were reported for some
aspects of the management of hypothyroidism in this survey,
they were not reported for the use of combination therapy,

likely because its infrequent use precluded such analyses.
The finding that 3.6% of physicians were willing to prescribe
combination therapy in 2013 contrasts with the present
findings that as many of 18–41% of physicians would add
LT3 therapy while reducing the LT4 dose, depending on the
specific scenario, and that between 9% and 29% would add
LT3 therapy while maintaining the LT4 dose, again de-
pending upon the circumstances.

The results of this 2017 survey suggest that approximately one
third of physicians taking care of patients with hypothyroidism
are willing to prescribe therapies other than LT4. This is in the
setting of the 2012 and 2014 ATA guidelines for the treatment
of hypothyroidism concluding that there is insufficient evi-
dence to support routine prescribing of T3-containing thera-
pies (1,20), but more in keeping with recent recommendations

Table 4. Physician Characteristics Affecting Physician Prescribing Continued LT4 Versus Increasing

LT4 Versus Adding LT3 to LT4 Versus Replacing LT4 with T3-Containing Therapy

(A) Univariate analyses

Physician characteristic Therapeutic options Unadjusted odds ratio Confidence interval p-Value for model

Years in practice (in training = reference)

<5 years 1 vs. 2 2.2 0.77 6.3 0.041
1 vs. 3 0.96 0.25 3.7
1 vs. 4 5.5 0.95 32.2

5–10 years 1 vs. 2 2.3 0.83 6.3
1 vs. 3 1.4 0.39 5.0
1 vs. 4 3.2 0.57 18.1

11–20 years 1 vs. 2 3.6 1.4 9.6
1 vs. 3 1.6 0.48 5.5
1 vs. 4 5.1 0.96 26.8

>20 years 1 vs. 2 2.8 1.1 7.1
1 vs. 3 0.8 0.25 2.6
1 vs. 4 3.6 0.71 18.0

Country of practice (outside North America = reference)

North America 1 vs. 2 0.89 0.66 1.2 0.0088
1 vs. 3 1.8 1.2 2.7
1 vs. 4 1.6 0.95 2.6

Specialty (internist or primary care = reference)

vs endocrinologist, surgeon, nuclear medicine physician, other
0.24

(b) Multivariate analyses

Physician characteristic Therapeutic options Adjusted odds ratio Confidence interval p-Value for model

Years in practice (in training = reference)

vs. <5 years, 5–10 years, 11–20 years, >20 years 0.067

Country of practice (outside North America = reference)

North America 1 vs. 2 0.92 0.68 1.3 0.0073
1 vs. 3 1.9 1.2 2.9
1 vs. 4 1.7 1.0 2.9

Specialty (internist or primary care = reference)

vs. endocrinologist, surgeon, nuclear medicine physician, other 0.35

Significant comparisons are indicated in bold.
Continuing LT4 = therapeutic option 1 (reference); increasing LT4 = therapeutic option 2; adding LT3 to same or reduced LT4 = option 3;

replacing LT4 with DTE or LT3 = option 4.
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from British and Italian Societies that T3-containing therapies
can be considered (23–25). A clear limitation of this study is
that the survey did not include questions about which hypo-
thyroidism guidelines physicians were familiar with.

With respect to patient characteristics (described in Jonk-
laas et al.) (29) (see Supplementary Tables S1 and S2), the
tendency to prescribe T3-containing therapies was greatly
increased by patient symptoms, patient request for T3, and
stated preference for T3. Older age and the presence of a
comorbidity reduced the likelihood that a T3-containing
therapy would be prescribed. Athyreotic status, patient sex,
and BMI did not affect prescribing patterns. With respect to
physician characteristics affecting prescribing patterns, in
univariate analyses, trainees were less likely to increase LT4
doses in the setting of a normal serum TSH than more ex-
perienced physicians, perhaps suggesting a greater tendency
for trainees to maintain standard-of-care practices. In both
univariate and multivariate analyses, physicians practicing in
North America were more likely to add LT3 to LT4 therapy
than physicians practicing in other countries. Physicians
practicing in Europe and South America were less likely to

prescribe T3-containing therapies compared to all other
countries and compared to North America. However, the
authors did not question respondents regarding the avail-
ability of LT3 by prescription in their country of practice.
So, the prescribing pattern in the various countries could be
affected by both physician willingness to prescribe and LT3
availability. LT3 has historically been available in areas
outside of North America, with availability in the United
Kingdom, for example, being described in the TEARS study
(31). However, availability by prescription in all countries
identified in this survey cannot be assumed.

There appears to be scant literature regarding the effect
of physician characteristics on their prescribing patterns
with respect to therapy for hypothyroidism. The survey
focused on patients with overt hypothyroidism, and re-
spondents were members of a specialty society. In contrast,
a survey of general practitioners from Europe and New
Zealand conducted in approximately 2014 examined LT4
prescribing patterns for treatment of subclinical hypothy-
roidism (32,33). The country the prescribing physician was
from and several characteristics of the patient case (age,

Table 5. Multivariate Analyses of Detailed Country Comparisons of Therapeutic Options

(A) Comparison of binary response options
LT4 vs. any T3-containing therapy

Country of practice Adjusted OR CI p-Value

North America vs. others 1.8 1.3–2.4 0.0001
South America vs. others 0.38 0.2–0.68 0.0010
Europe vs. others 0.62 0.4–0.9 0.014
Asia vs. others 0.86 0.48–1.5 0.61
North American vs. South America 2.9 1.7–5.2 0.0002
North America vs. Europe 1.8 1.2–2.7 0.0027
North America vs. Asia 1.4 0.8–2.6 0.23

(B) Comparison of grouped response optionsa

Country of practice Treatment options OR CI p-Value

North America vs. others 1 vs. 2 0.92 0.68–1.3 0.59
North America vs. others 1 vs. 3 1.9 1.2–2.9 0.0056
North America vs. others 1 vs. 4 1.70 1.0–2.9 0.0444
South America vs. others 1 vs. 2 0.47 0.26–0.85 0.012
South America vs. others 1 vs. 3 0.17 0.07–0.43 0.0002
South America vs. others 1 vs. 4 0.39 0.14–1.1 0.069
Europe vs. others 1 vs. 2 1.34 0.92–1.9 0.12
Europe vs. others 1 vs. 3 0.81 0.47–1.4 0.45
Europe vs. others 1 vs. 4 0.54 0.28–1.0 0.065
Asia vs. others 1 vs. 2 0.73 0.41–1.3 0.29
Asia vs. others 1 vs. 3 0.74 0.3–1.7 0.47
Asia vs. others 1 vs. 4 0.88 0.4–2.3 0.80
North American vs. South America 1 vs. 2 1.9 1.1–3.5 0.027
North American vs. South America 1 vs. 3 6.4 2.5–16.0 <0.0001
North American vs. South America 1 vs. 4 2.9 1.0–8.1 0.043
North America vs. Europe 1 vs. 2 0.76 0.5–1.1 0.16
North America vs. Europe 1 vs. 3 1.5 0.8–2.6 0.17
North America vs. Europe 1 vs. 4 2.1 1.03–4.0 0.042
North America vs. Asia 1 vs. 2 1.3 0.69–2.2 0.46
North America vs. Asia 1 vs. 3 1.7 0.72–3.8 0.23
North America vs. Asia 1 vs. 4 1.4 0.5–3.6 0.51

Controlling for all physician characteristics (number of years in practice, country of practice, and specialty). Significant comparisons are
indicated in bold.

aContinuing LT4 = therapeutic option 1 (reference); increasing LT4 = therapeutic option 2; adding LT3 to same or reduced LT4 = option 3;
replacing LT4 with DTE or LT3 = option 4.
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vitality status, and serum TSH) all affected the decision to
prescribe LT4 (33). In further analyses, the study authors
found that country, TSH value of case, physician characteristic
(sex and years of experience), time since the physician last
diagnosed hypothyroidism in their own practice, and age of the
physician’s patient population all influenced LT4 prescribing.
However, after adjusting for all these physician and patient
variables (32), there was still significant unexplained between-
physician variation in prescribing LT4.

Unexplained variation in practice patterns extends to other
thyroid disorders. The physician decision to perform remnant
ablation with radioactive iodine in a patient with low-risk
thyroid cancer varies significantly by geographic region,
practice setting, and physician specialty (34). The fact that
outcomes of patients with low-risk thyroid cancer do not vary
according to whether radioiodine therapy is used (35) raises
the possibility that these decisions are not based on patient
characteristics relevant to the disease biology but on other
potentially irrelevant characteristics. Other factors that affect
whether physicians will prescribe radioiodine include whe-
ther they trained with surgeons with thyroid cancer expertise
(36), characteristics of the hospital where the patient is being
treated (37), and both physician and patient worry about
patient death from thyroid cancer (38). Physician worry about
patient death was documented, even with patients with low-
risk disease, and was greater for physicians with less expe-
rience in treating thyroid cancer (38). Variations in thyroid
cancer management also extend to use of thyroid hormone
suppression therapy (39). In addition to geographic variation,
many of these other factors, such as physician specialty,
uncertainty about management, physician training, and ex-
perience, may also be applicable to decision making re-
garding the treatment of hypothyroidism.

The survey is limited by the fact that it was directed solely
at ATA members. The number of members responding to the
survey was fairly small and represented approximately 20%
of the total ATA membership in 2017. Moreover, even if a
larger percentage of ATA members had responded, another
limitation of these data is that they are likely not generaliz-
able to prescribing physicians who are not members of the
ATA. In addition to not having a comparison group of phy-
sicians who did not belong to a professional society, the study
also did not have a comparison group from another profes-
sional society such as the Endocrine Society or the American
Association of Clinical Endocrinologists. Other limitations
of this study include not querying physicians about which
guidelines they had read and not collecting data about phy-
sician sex and practice setting (e.g., academic institution vs.
private practice). The study also only queried respondents
about their years of experience and not their age. Further-
more, the patient scenarios were presented in the same order
to all physicians, rather than in a random order, making it
harder to correct for an order effect. There was no option for
the respondent to provide an alternative prescribing option if
they did not wish to choose any of the options provided.
Physicians were also not asked whether T3-containing ther-
apies were available for prescription in their country of
practice, whether they prescribed combination therapy to
patients in their own practice, when they had last prescribed
combination therapy in their own practice, or the age range of
patients seen in their practice, and so these characteristics
could not be included in the analysis.

In summary, this study shows that a proportion of physi-
cians are willing to prescribe combination therapy to patients
with hypothyroidism. Prescribing patterns are affected not
only by the characteristics of the patient, but also by the
characteristics of the physician. Although it seems counter-
intuitive that prescribing patterns are not most affected by the
recommendations of the clinical practice guideline within
that geographic area, it may instead show that all guidelines
are widely disseminated throughout all geographic regions,
and physicians may be particularly influenced by the most
recent guidelines. In addition, physicians may consider many
other factors to inform their decision regarding whether to
prescribe combination therapy. Such factors may include
availability of T3-containing products, local prescribing
patterns, patient preferences, media exposure, and interaction
with pharmaceutical companies. Physicians obviously seek
to do more than ‘‘do no harm’’ and actively try to provide
benefits for their patients, which may lead to placing con-
siderable weight on patient preference. This highlights the
need for better studies of physiologic combination therapy
regimens that more rigorously examine patients’ preferences,
patient-reported outcomes, and quality of life.
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