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Background: Subclinical thyroid disease is common;
however, screening recommendations using serum thy-
rotropin (TSH) level determinations are controversial.

Methods: To study the use of serum TSH by primary
care physicians and define populations at risk for hav-
ing an abnormal TSH level at follow-up, based on initial
TSH levels, we conducted an observational study of a large
health care database in the setting of a health manage-
ment organization. All outpatients without thyroid dis-
ease or pregnancy or taking medication that may alter
thyroid function in whom the TSH level was measured
in 2002 and during 5-year follow-up were included in
this study. Repeated TSH level determinations were com-
pared with the initial TSH level values.

Results: In 422 242 patients included, 95% of the initial
serum TSH concentrations were within normal limits (0.35-
5.5mIU/L),1.2%weredecreased(�0.35mIU/L),3.0%were

elevated (�5.5 to �10 mIU/L) and 0.7% were highly el-
evated (�10 mIU/L). In 346 549 patients without thyroid-
specific medications, the TSH levels became normal in
27.2%, 62.1%, and 51.2%, whose initial serum TSH level
was highly elevated, elevated, and decreased, respec-
tively, and remain normal in 98% of the patients with nor-
mal initial TSH levels. When the initial serum TSH level
was elevated, patients in the highest quintile of this group,
who had a shorter interval between the first and second
measurements, had a higher probability of a second highly
elevated TSH concentration (P� .001).

Conclusions: When the serum TSH level is normal,
the likelihood of an abnormal level within 5 years is
low (2%). More than 50% of patients with elevated or
decreased serum TSH levels have normal levels in
repeated measurements.
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A LTHOUGH SUBCLINICAL THY-
roid disease is common in
the general population,
screening recommenda-
tions for hypothyroidism

using serum thyrotropin (TSH) determi-
nations are controversial.1 While recent ex-
pert panels published evidenced-based rec-
ommendations against generalized
screening for thyroid disease,2,3 others rec-
ommend selective screening of certain sec-
tors of the population such as women at
35 years of age and every 5 years thereaf-
ter3 and patients older than 60 years.4,5

Moreover, there are no clear recommen-
dations for how often serum TSH level
measurements should be repeated after
finding a normal result or when the re-
sult is abnormal but does not require ini-
tiation of medical treatment.

Primary care physicians (PCPs) order
large numbers of TSH level measure-
ments and repeat these tests often de-
spite finding an initial normal TSH con-
centration.6-11 The effect of multiple TSH
level determinations on clinical out-
comes is unknown.9 We used a central-
ized computerized database of 3.7 mil-

lion persons (2.3 million of them aged �21
years) insured in the Clalit Health Medi-
cal Organization (CHMO), Tel Aviv, Is-
rael, to analyze PCP practices for the use
of serum TSH level determinations in rou-
tine clinical care. This study was ap-
proved by the CHMO Ethics Committee.

The purposes of this study were 3-fold:
to study the current use of serum TSH tests
by PCPs in clinical practice, to define
populations at greater risk for having an
abnormal follow-up serum TSH level dur-
ing a 5-year follow-up when the initial se-
rum TSH level was elevated, and to deter-
mine the course of thyroid disease in those
patients with abnormal initial TSH levels
who were not treated with thyroid or an-
tithyroid medications.

METHODS

The CHMO insures the health care of 2.3 mil-
lion persons 21 years or older. It has a state-of-
the-art computerized data warehouse that stores
demographic and medical data. Data are aggre-
gated by input from health service providers and
physicians documenting patient-physician in-
teractions and from laboratory data and phar-
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maceutical information. Data can be queried to the level of an in-
dividual member. For this study, we queried demographic data
(age and sex), laboratory data, and dispensed medications.

SUBJECTS

The study population included all individuals insured by the
CHMO 21 years or older who had at least 1 serum TSH level
determination in 2002 and for whom follow-up data were avail-
able to December 31, 2006. The TSH level determinations in-
cluded in the analyses were ordered by PCPs during routine
clinical care of outpatients only.

Excluded from the study were patients with thyroid dis-
ease that was diagnosed before 2002 or who had an abnormal
serum TSH measurement during 2001; patients treated with
lithium, amiodarone, or interferon during the 5-year study; preg-
nant women, identified by a delivery between January 1, 2002,
and December 31, 2006; subjects lost to follow-up; and pa-
tients who died before December 31, 2006. A total of 80 061
patients were excluded as a result of these criteria. A thyroid
illness was defined when a diagnosis of hypothyroidism (TSH
concentration �10 mIU/L) or hyperthyroidism (TSH concen-
tration �0.35 mIU/L) was made, when thyroid-specific medi-
cations (levothyroxine or thionamides) were dispensed for a mini-
mum of 2 consecutive months per year, or when radioactive iodine
therapy was given. To study the natural history of patients who
had TSH determinations in 2002, patients who received treat-
ment with levothyroxine or antithyroid drugs after the initial se-
rum TSH determination were also excluded (n=15 081).

LABORATORY ANALYSIS

Serum thyrotropin level determinations were performed using
a continuous random access analyzer (Immulite 2000; Diag-

nostic Products Corp, Los Angeles, California) and an immu-
noassay (ADVIA Centaur; Bayer HealthCare LLC, Diagnostics
Division, Tarrytown, New York) apparatus, with upper and lower
limits of 0.35 and 5.5 mIU/L, respectively, as previously de-
scribed.10-12 Free thyroxine (FT4) level determinations were per-
formed as described, with upper and lower limits of 10.3 and
20 pmol/L, respectively.13

STATISTICAL ANALYSIS

Numerical data are expressed as mean (SD), and categorical
data are expressed as percentages. The 2-tailed �2 test and
Fisher exact test were used to compare categorical variables.
The t test was used to compare numerical variables. A multi-
nomial logistic regression model was used to examine the
association between a second TSH measurement with a result
greater than 10 mIU/L (as the dependent variable) and patient
characteristics when the initial TSH concentration was
between the upper level of normal and 10 mIU/L. P values
and 95% confidence intervals were calculated for the analyses.
Parameters analyzed were age (divided into groups), sex,
quintiles of the first test result, and time (months) between
tests.

To find a link between the initial and second serum TSH
test results, we used the Pearson correlation statistic. The cor-
relation was calculated separately for groups that differed by
the time between the 2 tests.

We applied the Cox proportional hazards regression model,
for which the time to event in this case is the time between the
first measurement with a result between 5.5 and 10 mIU/L and
a second measurement with a result greater than 10 mIU/L. All
analyses were performed using SPSS statistical software (re-
lease 14.0.1; SPSS Inc, Chicago, Illinois).

RESULTS

A total of 422 242 persons with no known thyroid dis-
ease or previous consumption of thyroid or antithyroid
medications had at least 1 serum TSH measurement dur-
ing 2002. Patients who had serum TSH level determina-
tions, 65.9% of whom were women, composed 18% of
the enrollees in the CHMO. The rate of TSH testing gen-
erally increased with age (Table 1). Testing was per-
formed in approximately 8% of men and 14% of women
younger than 40 years. The rate of TSH testing in-
creased in women older than 40 years; approximately one-
third of the female patients insured in the CHMO in this
age group had a serum TSH level determination during
2002. The TSH testing rate remained relatively low (ap-
proximately 8%) in men until 40 years of age, when it
gradually increased to include 20% of men aged 60 to
80 years.

Ninety-five percent of the 422 242 initial TSH con-
centrations determined in 2002 were within normal lim-
its (0.35-5.5 mIU/L), whereas 1.2% were decreased (�0.35
mIU/L), 3.0% were elevated (�5.5 to �10 mIU/L), and
0.7% were highly elevated (�10 mIU/L; Table 2). Ab-
normal test results were more frequent in women (5.8%)
than in men (3.4%). A highly elevated TSH level was de-
tected in 0.5% of all tested men and in 0.8% of all tested
women. Of all patients whose initial TSH level determi-
nation was above the upper limit of the normal range,
the concentration was elevated in 80.7% of the entire
group (81% of men and 80% of women).

Table 1. Number of Initial Thyrotropin Measurements
in 2002 Grouped by Patient Age and Sexa

Age, y Male Female Total Patients

21-29 16 604 (6.5) 27 393 (10.8) 43 997 (8.6)
30-39 16 209 (8.1) 29 107 (14.0) 45 316 (11.1)
40-49 25 246 (12.2) 61 581 (27.2) 86 827 (20.1)
50-59 32 694 (18.4) 62 374 (32.7) 95 068 (25.8)
60-69 25 375 (20.4) 45 564 (30.7) 70 939 (26.0)
70-79 20 471 (20.9) 38 777 (28.3) 59 248 (25.2)
�80 7488 (15.3) 13 359 (18.2) 20 847 (17.0)
Total 144 087 (13.0) 278 155 (25.1) 422 242 (18.0)

aData are given as number (percentage).

Table 2. Distribution of Initial Thyrotropin Concentrations
Determined in 2002a

Serum Thyrotropin
Concentration,
mIU/L Male Female

Total
Patients

�10 715 (0.5) 2348 (0.8) 3063 (0.7)
�0.35 1380 (1.0) 3745 (1.3) 5125 (1.2)
�5.5 to �10 2824 (2.0) 9991 (3.6) 12 815 (3.0)
0.35-5.5 (normal

range)
139 168 (96.6) 262 071 (94.2) 401 239 (95.0)

Total 144 087 (100.1) 278 155 (99.9) 422 242 (99.9)

aData are given as number (percentage). Because of rounding,
percentages may not total 100%.
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The serum FT4 level was measured in 89% of pa-
tients with abnormal serum TSH levels. Thirty percent
of patients with highly elevated TSH concentrations had
lower than normal FT4 levels (overt hypothyroidism) and
93% of subjects with elevated TSH concentrations had
normal FT4 values (subclinical hypothyroidism). Nine
percent of subjects with TSH concentration below the
lower limit of the normal range had elevated FT4 values
(overt hyperthyroidism).

Overall, 422 242 subjects had slightly more than 1.5
million TSH level determinations during the 5-year fol-
low-up (mean, 3.73 tests per patient). Of our cohort of
patients, PCPs started treatment with thyroid or antithy-
roid medications in 15 081 patients (3.57%). Approxi-
mately 25% of those patients had a single TSH level de-
termination before initiation of medical treatment. Patients
given thyroid hormone or antithyroid medications were
excluded from the subsequent analysis. Of the remain-
ing patients, 60 612 (15%) had only 1 TSH determina-
tion and 346 549 patients had repeated TSH level mea-
surements during follow-up. Of the retested patients, 98.%
had normal TSH levels at initial TSH testing. The mean
(SD) time between repeated TSH measurements (first and
second tests) was 18.93 (13.11) months. The rates of re-
peated TSH measurements were related to the initial TSH
category and are shown in Figure1. Approximately 90%
of patients in each abnormal TSH category had 2 TSH
measurements or more within 5 years. Patients whose
first TSH level determination was in the normal range
had a lower rate of repeated TSH determinations. Nev-
ertheless, 84.9% of those patients had 2 TSH level deter-
minations or more within 5 years.

We assessed the results of the second TSH level de-
termination by analyzing the distribution of the second
concentration in relation to the initial TSH category in
346 549 patients who were not taking any thyroid-
specific medications or other medications that may affect
thyroid function. In 98% of patients with a normal ini-
tial TSH concentration, the second TSH concentration
was also normal (Figure 2). Thirty-five percent of pa-

tients with a highly elevated initial serum TSH level (�10
mIU/L) had a repeated TSH level that was also highly el-
evated. However, in 36.5%, the second TSH level was de-
creased but still elevated, and in 27.7%, the second se-
rum TSH level was within the normal range. For patients
with elevated serum TSH levels, 62.1% had normal TSH
levels at the second determination and only 2.9% of the
patients had a second highly elevated TSH concentra-
tion. Almost half of the patients with a decreased (�0.35
mIU/L) TSH concentration at the first determination had
a decreased level when the test was repeated. Serum TSH
became normal in 51.5% of these patients. Of patients
with serum TSH concentrations, 81% were in the group
with elevated levels. We divided this group into quin-
tiles for further analysis (Figure 3). The upper values
of each quintile were 5.78, 6.13, 6.63, 7.47, and 10.0
mIU/L, respectively. When the initial serum TSH level
was elevated, patients whose results were scaled on the
fifth quintile, and who had a shorter interval between the
first and second measurements, had a significantly higher
probability of having a second highly elevated TSH con-
centration (P� .001). Comparisons between the first and
the fifth quintiles of the first test result indicated that the
likelihood of a second serum TSH concentration in the
normal range decreased from 73.7% to 43.6%. More-
over, the likelihood of a second highly elevated TSH level
changed from 0.7% to 7.7% when the first and fifth quin-
tiles were analyzed.

Using the Pearson product moment correlation be-
tween the initial and second TSH test results revealed a
higher correlation in the groups including patients with
shorter times between the 2 tests. In each of these groups,
the correlation was statistically significant (P� .01). Ap-
plication of the marginal homogeneity test demon-
strated a difference between first and second TSH test re-
sults (P� .01).
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Figure 1. Rates of repeated thyrotropin (TSH) measurements according to
the initial TSH category in patients with no thyroid-related medical treatment.
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Figure 2. Distribution of second thyrotropin (TSH) results compared with the
category of the first TSH measurement in patients with no medical treatment
between measurements. Tests were performed between January 1, 2002,
and December 31, 2006.
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COMMENT

We examined the way PCPs use TSH test determina-
tions while caring for patients with no known thyroid
illness. For this purpose, we used the CHMO comput-
erized database containing data for 2.3 million insured
persons 21 years and older. After excluding subjects with
previously diagnosed thyroid disorders, we obtained data
for 422 242 persons with 5-year follow-up, analyzing data
for approximately 2.1 million person-years. Our results
indicate that about 18% of the population had a TSH level
determination during 2002. Moreover, PCPs ordered a
mean (SD) 3.73 (2.24) additional TSH determinations
per person during the 5-year follow-up. Almost all of the
test results (95%) were within normal limits and re-
mained so during the study. In addition, when the ini-
tial TSH test result was elevated, even without levothy-
roxine treatment, the likelihood of having a second
abnormal TSH level within 5 years was 37.6%.

Subclinical hypothyroidism is common in the general
population (4%-8%) and increases with age. Seventy-five
percent of patients with subclinical hypothyroidism have
elevated (�5 to �10 mIU/L) TSH concentrations.2 In a
previous smaller study of 107 patients older than 55 years,
elevated serum TSH levels returned to normal in 37% of
selected patients during a mean follow-up of 32 months.14

Initial TSH concentrations that were elevated and re-
mained elevated at the second determination returned to
the normal range in 62.8% of patients during a 5-year fol-
low-up. In our study, 3.8% of the patients tested had el-
evated serum TSH levels, of whom 0.7% had highly el-
evated (�10 mIU/L) initial serum TSH values. Thus, 81%
of our patients had elevated serum TSH levels. Because al-
most all of these patients had normal FT4 levels, they are
considered to have subclinical hypothyroidism.

Our findings extend those of a previous report14 from
a large primary care practice; elevated serum TSH levels
became normal in 62% of our patients, remained el-
evated in 35%, and were highly elevated in only 2.9%
when the test was repeated during 5-year follow-up. Our
findings differ from those reported by Huber et al,15 who
observed 82 patients with subclinical hypothyroidism for
a mean of 9.2 years. They reported that TSH levels re-
turned to the normal range in only 4 (3%) of their pa-
tients. However, approximately 50% of the patients they
studied had received radioactive iodine treatment or un-
dergone thyroid surgery, whereas our patients had no his-
tory of thyroid disease. Others, in smaller studies, have
also reported a high frequency of normalization of se-
rum TSH levels in patients with elevated TSH levels. In
patients older than 60 years, Parle et al16 showed that 15%
of abnormal levels became normal in 12 months, and
Gussekloo et al,17 in a 3-year study of octogenarians,
showed that serum TSH levels became normal in 11 of
21 patients with subclinical hypothyroidism.

Our data from this large population also support and
extend previous observations about the rate of progres-
sion from subclinical hypothyroidism (TSH �5.5 to �10
mIU/L) to overt hypothyroidism (TSH �10 mIU/L). Van-
derpump et al18 reported, in a 20-year follow-up study
of the Whickham Survey, that the rate of progression from
subclinical to overt hypothyroidism in untreated pa-
tients was 2.6% per year in the absence of thyroid per-
oxidase autoantibodies and 4.3% per year in their pres-
ence. We could not analyze data for antithyroid antibodies
in our study. However, the rate of progression from sub-
clinical to overt hypothyroidism during the 5-year fol-
low-up in our study was only 2.9%. Other smaller stud-
ies of selected patients report a much higher rate of
progression to overt hypothyroidism: 27% during a 32-
month follow-up14 and 28% after a mean of 9 years of
follow-up.15

Our findings also indicate that decreased (�0.35
mIU/L) serum TSH levels became normal in more than
50% of patients during the 5-year follow-up in this study.
Similar results were reported by Sawin et al19 in a study
of 101 patients, 51 of whom were treated with levothy-
roxine. Our findings suggest that the initial decreased se-
rum TSH concentration may have been measured dur-
ing an episode of transient hyperthyroidism, possibly as
a result of thyroiditis or Graves disease.

Our data, combined with those of other reports, add
to the controversial discussion about whether patients
with subclinical hypothyroidism routinely require treat-
ment. Before considering treatment, PCPs should first take
an appropriate history, perform a physical examination,
and then determine whether the elevated TSH concen-
tration is a consistent finding. When the TSH concen-
tration is elevated, clinicians should consider that se-
rum TSH levels may become normal with time in more
than half of patients. In the appropriate clinical setting,
a second serum TSH measurement should be made after
several months. If the concentration remains elevated for
1 to 3 years, mild hypothyroidism may be considered per-
manent.2 However, even when mild hypothyroidism per-
sists with time, patients may continue under observa-
tion with occasional determination of serum TSH
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Figure 3. Distribution of second thyrotropin (TSH) results compared with the
first test results divided into quintiles in the group with elevated (�5.5 to
�10 mIU/L) TSH concentrations. Each quintile represents 1507 TSH level
results. Upper values of the quintiles were 5.78, 6.13, 6.63, 7.47, and 10.0,
respectively.
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concentration. The rate of progressively increasing TSH
seems to be relatively slow; thus, levothyroxine treat-
ment may be introduced when progression is docu-
mented. With observation alone, there seem to be few
or no adverse health consequences.2 Recent reports fur-
ther indicate that patients with mild hypothyroidism do
not have impairment of neuropsychological function20

or associated depression or deficits in cognitive func-
tion.21 Concerns previously reported22-25 about adverse
cardiovascular outcomes have been allayed to some ex-
tent by the recently published results of the Cardiovas-
cular Health Study, in which almost 500 patients with
subclinical hypothyroidism who were at least 65 years
of age were followed up for a mean of 12.5 years.26 Their
outcomes for coronary heart disease or all-cause mor-
tality were comparable to those in control subjects.

Our findings and those of others indicate that the rate
of progression from mild to overt hypothyroidism seems
to be very slow. Our findings support that conclusion be-
cause elevated (�5.5 to �10 mIU/L) TSH levels pro-
gressed to highly elevated (�10 mIU/L) in only 2.9% of
patients during this 5-year study. Similarly, we found that
51.5% of patients having decreased (�0.35 mIU/L) se-
rum TSH levels initially had a second TSH concentra-
tion within the normal range (0.35-5.5 mIU/L) during
this study without any specific treatment. Therefore, de-
pending on the clinical setting, it would seem prudent
to repeat the serum TSH determination after several
months before considering antithyroid treatment in pa-
tients with similarly decreased TSH levels. The cause of
subclinical hyperthyroidism should always be deter-
mined before any specific treatment is considered. For
example, antithyroid drugs should not be prescribed in
patients with transient thyroiditis.

Primary care physicians have increased the number
of routine blood tests ordered, and measurement of the
serum TSH concentration is one of the most frequently
ordered tests.6,7 In addition, the clinical yield of these tests
is low both diagnostically and therapeutically.8-11 Our re-
sults are in accord with these reports. The CHMO PCPs
ordered serum TSH level determinations frequently, even
in the absence of a primary thyroid disorder or an initial
abnormal value. Eighty-five percent of 393 905 patients
with initial normal TSH results had at least 1 additional
TSH level determination within 5 years. The frequent mea-
surement of TSH might be explained by vague symp-
toms frequently expressed by patients that might raise
the possibility of a thyroid disorder.10

The major strength of our study is that it analyzes the
actual clinical practices of approximately 2800 PCPs with
different medical education, experience, and personali-
ties. Because we excluded patients with known thyroid
disorders, we assumed that the TSH level determina-
tions ordered by PCPs were part of standard clinical care.
Our data, therefore, may be used to generalize the clini-
cal routine of PCPs. Our study is based on data summa-
rizing 2.1 million patient-years, and, to our knowledge,
there is no similar study of such magnitude.

Our study has several weaknesses. First, because of
the low rate of FT4 level determination (12%) by our PCPs,
we could not provide a detailed analysis of these data.
Therefore, we could not exactly categorize our patients

as having overt or subclinical thyroid disease, as de-
fined elsewhere.2 Nevertheless, the FT4 level was mea-
sured in 98% of our patients with elevated TSH concen-
trations and was within normal limits in almost all of these
patients, which strongly suggests that hypothyroidism in
this group of patients could be considered subclinical.
Previous reports also suggest that the large majority of
patients with elevated serum TSH levels have subclini-
cal hypothyroidism.2 In theory, we also could have missed
a few patients with normal TSH levels but low FT4 lev-
els, indicating secondary hypothyroidism. Second, we
could not refine the prediction of our patients’ risk for
developing progressive thyroid failure because we do not
know their antithyroid antibody status or their family his-
tory of autoimmune thyroid disease. Third, because this
was a retrospective study, we could not determine the
reason for measurement of TSH or other aspects of clini-
cal state of the tested patients. Fourth, we do not know
the time of day of the TSH level determinations. Thus,
influence of time of day could be a confounding factor,
as previously discussed.23 Fifth, we are cognizant of the
current discussion about whether the TSH reference range
should be narrowed.23,24 However, before further discus-
sion and consensus on this issue, we believe it is prema-
ture to provide further analysis of our data using a nar-
rower range of normal. Sixth, 37% of patients with
abnormal TSH levels were treated with medication and
excluded from analysis. Since we do not have clinical in-
formation about these patients, we cannot be sure that
the group we studied is representative of the entire popu-
lation with normal or abnormal TSH levels.

When the serum TSH concentration is normal and
there are no new clinical indications for a thyroid disor-
der, there is only a 2% probability that another TSH de-
termination obtained within 5 years will be abnormal.
This finding supports recent evidence-based recommen-
dations against population-based TSH level testing. In such
patients, we suggest ordering additional TSH measure-
ment only if warranted by the clinical evaluation. In pa-
tients with abnormal serum TSH levels after full clinical
evaluation, we suggest obtaining at least 2 TSH measure-
ments before considering treatment.
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