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Background: Thyroidectomized patients frequently report weight gain resistant to weight loss efforts, identi-
fying their thyroidectomy as the event precipitating subsequent weight gain. We wished to determine whether
recently thyroidectomized euthyroid patients gained more weight over 1 year than matched euthyroid patients
with preexisting hypothyroidism.
Methods: We performed a retrospective chart review of subjects receiving medical care at an academic medical
center. One hundred twenty patients had their weight and thyroid status documented after thyroidectomy and
achievement of euthyroidism on thyroid hormone replacement, and one year later. Three additional groups of
120 patients with preexisting hypothyroidism, no thyroid disease, and thyroid cancer were matched for age,
gender, menopausal status, height, and weight. Anthropometric data were documented at two time points 1
year apart. We compared the weight changes and body mass index changes occurring over a 1-year period in the
four groups.
Results: Patients with recent postsurgical hypothyroidism gained 3.1 kg during the year, whereas matched
patients with preexisting hypothyroidism gained 2.2 kg. The patients without thyroid disease and those with
iatrogenic hyperthyroidism gained 1.3 and 1.2 kg, respectively. The weight gain in the thyroidectomized group
was significantly greater than that in the matched hypothyroid group ( p-value 0.004), the group without thyroid
disease ( p-value 0.001), and the patients with iatrogenic hyperthyroidism ( p-value 0.001). Within the thyroid-
ectomized group, the weight gain in menopausal women was greater than in either premenopausal women (4.4
vs. 2.3 kg, p-value 0.007) or men (4.4 vs. 2.5 kg, p-value 0.013).
Conclusion: Patients who had undergone thyroidectomy in the previous year did, in fact, gain more weight than
their matched counterparts with preexisting hypothyroidism. In addition, all patients with hypothyroidism,
even though treated to achieve euthyroidism, experienced more weight gain than both subjects without hy-
pothyroidism and subjects with iatrogenic hyperthyroidism. The greatest weight gain in the thyroidectomized
group was in menopausal women. These data raise the question of an unidentified factor related to taking
thyroid hormone replacement that is associated with weight gain, with an additional intriguing effect of thy-
roidectomy itself. Menopausal status confers additional risk. These groups should be targeted for diligent weight
loss efforts.

Introduction

Agradual increase in weight over time is characteristic
of developed populations. Yearly weight gains of 0.35–

0.83 kg have been reported in various female populations (1–
5). Yearly weight gains in men are *0.29–0.4 kg (1,2,4). The
average age of menopause in the United States is 50–51 years
(6–8). In particular, middle-age and the perimenopausal pe-
riod are considered to be times when there is weight gain and
a shift to visceral fat (9,10). A study of women aged 42–52 years
demonstrated a weight gain of 2.1 kg (3.0%) over 3 years (11).

Both development of hypothyroidism and treatment of
hyperthyroidism may be associated with weight gain. Surgi-
cal treatment of hyperthyroidism was associated with a
weight gain of 6.3 kg over 1 year. Most weight gain occurred
within 3 months of surgery and was not reversed with a re-
turn to euthyroidism (12). Other studies show significant
weight gain after treatment of hyperthyroidism, with signif-
icantly greater weight gain when thyroidectomy was the
treatment employed (13), and association between develop-
ment of iatrogenic hypothyroidism and the subsequent
weight gain (13–15). The weight gain averaged 3.7 kg per year

1Division of Endocrinology, Georgetown University Medical Center, Washington, District of Columbia.
2Department of Epidemiology and Biostatistics, MedStar Health Research Institute, Hyattsville, Maryland.

THYROID
Volume 21, Number 12, 2011
ª Mary Ann Liebert, Inc.
DOI: 10.1089/thy.2011.0054

1343



in one of these studies (13) and 6 kg per year in another (15). In
the third study, there was a weight gain of about 4 kg in those
who were simply rendered euthyroid, compared with about
10 kg in those who had intervening hypothyroidism (14).
Another study showed that treatment of hypothyroidism was
only associated with loss of body water, not loss of fat mass
(16). Patients who were maintained on thyroid hormone
suppression therapy had some limitation of their weight gain
(14,17).

However, studies of weight changes in euthyroid individ-
uals undergoing thyroidectomy are difficult to locate in the
literature. A small study employing eight patients and con-
trols showed no weight change with thyroidectomy when
euthyroidism was maintained (18). It is the authors’ experi-
ence that euthyroid patients undergoing thyroidectomy, who
are never permitted to develop hypothyroidism, report dis-
turbing weight gain. This study was initiated to investigate
these reports by determining whether patients with recent
postsurgical hypothyroidism gained weight even if they did
not sustain a period of hypothyroidism.

Methods

Study overview

This study was designed to determine whether patients
who recently underwent thyroidectomy and were euthyroid
on thyroid hormone replacement experienced more weight
gain than a matched cohort of patients with preexisting hy-
pothyroidism, and two other comparison groups.

Study subjects

Study participants were (i) 120 euthyroid patients who
underwent thyroidectomy, had a finding of benign thyroid
disease, and were subsequently treated with replacement
thyroid hormone and groups of 120 age- and gender-matched
subjects with (ii) preexisting Hashimoto’s hypothyroidism,
(iii) absence of thyroid dysfunction, and (iv) thyroid cancer.

Thyroidectomy group. Euthyroid subjects who had un-
dergone near total or total thyroidectomy due to goiter,
nodular thyroid disease, or suspected thyroid cancer were
identified. Patients undergoing surgery for hyperthyroidism,
or found to have thyroid cancer after their surgery, were ex-
cluded. Only those with benign thyroid pathology who were
treated with levothyroxine (LT4) within 2 days of their thy-
roidectomy to achieve a normal serum thyroid stimulating
hormone (TSH) concentration of 0.4–4.5 mIU/L were in-
cluded. Patients whose TSH levels were outside this range,
either at their first laboratory assessment after thyroidectomy,
or 1 year later, were excluded. Patients taking any form of
triiodothyronine were excluded. Data regarding anthropo-
metric characteristics, LT4 dose, and thyroid status were col-
lected *6–16 weeks after thyroidectomy and LT4 initiation
and again 1 year later.

Hypothyroidism group. A group of patients with pre-
existing autoimmune hypothyroidism who had been taking
LT4 monotherapy for at least 5 years were matched for
age, weight, height, gender, and menopausal status. Initial
ages were matched to within 5 years, initial weights were
matched to within 2.5 kg, and heights were matched to

within 5 cm. Two sets of data 1 year apart were obtained for
these matched subjects. Subjects were excluded if they had
any recorded serum TSH concentrations < 0.4 mIU/L or
> 4.5 mIU/L; had any serious chronic medical conditions
such as cardiac, pulmonary, or renal disease; or were taking
steroids. Patients with diagnoses potentially associated with
atypical weight gain such as diabetes, hypopituitarism, or
intervening pregnancy were also excluded. Inclusion was
limited to those who had no major medical events or inter-
ventions, other than continued routine follow-up for their
hypothyroidism.

Comparison groups, small sub-groups, and nonthyroid
surgery group. Identical information was obtained at the
beginning and end of a 1-year period for two comparison
groups, also matched for age, weight, height, gender, and
menopausal status. One control group was 120 patients with-
out thyroid disease who had a serum TSH reading of 0.4–
4.5 mIU/L documented in their chart. The second comparison
group was 120 patients being treated with TSH suppression
therapy with LT4 for differentiated thyroid cancer, who also
had no evidence of residual disease during the year of obser-
vation. To attempt to address the issue of whether thyroidec-
tomy or LT4 initiation were events that seemed to precipitate
weight gain, the charts of patients in the thyroidectomy and
hypothyroid groups were examined for documentation of
weight 1 year earlier. In addition, charts of healthy individuals
undergoing parathyroid adenoma resection for primary hy-
perparathyroidism were examined. Weights were abstracted
from the time of their surgery and 1 year later.

Study protocol

Following institutional review board approval, study data
were abstracted from medical records completed during
routine clinical visits. Information collected at both the first
and last time points were age, weight, height, gender, men-
opausal status, LT4 dose, and serum TSH concentration. TSH
values were from laboratories mandated by the patient’s
insurance plan; there was no central laboratory. An Ohaus
DS 10 digital platform scale and Ayrton S100 stadiometer
were in use in the endocrinology and internal medicine
clinics during the period of the study. Waist circumference
was not documented. Patients took the LT4 preparation
prescribed by their managing physician. The timing of LT4

administration and adherence to LT4 therapy was not
documented in most charts. The age and self-reported
menopausal status used were those documented at the be-
ginning of the year period. The TSH concentration recorded
for subjects was the mean of all TSH values available during
the 1-year period. The LT4 dose reported for patients was the
dose that they were taking for the majority of the study.
Weights and heights were recorded only at the beginning
and end of the 1-year period.

Statistical analysis

Statistical services were provided by the clinical research
unit biostatistics core. SAS 9.1.3 was used for all analyses. This
was a retrospective study designed to answer the following
questions: (i) Is the weight gain of the thyroidectomized
patients significantly different from the weight gain of the
hypothyroid patients? (ii) Is the weight gain of either group
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significantly different from the annual weight gain of devel-
oped populations of the same age of about 0.5 kg/year (1–
4,11,19), or different from the weight gain of the two addi-
tional study comparison groups (euthyroid subjects and pa-
tients with thyroid cancer)? (iii) Is the weight gain
significantly different for the premenopausal women, meno-
pausal women, or men in either the thyroidectomy or hypo-
thyroid group? The identical questions were also asked
regarding the change in body mass index (BMI). The com-
parison used for change in BMI was an annual increase in BMI
of about 0.15 units/year (1,2,4,19).

The thyroidectomized and preexisting hypothyroidism
groups are subsequently referred to as the clinical groups; the
premenopausal women, menopausal women, and men are
referred to as gender groups; the euthyroid subjects and the
patients with thyroid cancer and iatrogenic hyperthyroidism
are designated as comparison groups.

For pairs of continuous variables, scatter plots were con-
structed to visually display the respective relations. If found
to be linear with both variables normally distributed, then the
Pearson correlation was computed to statistically describe the
significance, strength, and nature of the relation. If the as-
sumption of linearity was violated, then the Spearman rank
correlation was used instead.

An independent two-sample t-test was used to examine the
existence of a statistically significant difference between the
means of two groups. When the normality assumption was
violated in either or both groups, the Wilcoxon-Mann–
Whitney test was used. A one-way analysis of variance
(ANOVA) was used to examine the difference in means of
normally distributed variables between groups of three or
more. When the normality assumption was violated, then the
Kruskal–Wallis test was used. The values of continuous var-
iables whose distribution did not follow that of a normal
distribution were ranked. A multifactorial ANOVA was then

used to examine statistically significant differences among the
ranks of the study groups. A multiple Linear Regression was
used to model the relation between the dependent variable
and a varying combination of predictor variables.

Results

Baseline characteristics

Study data were abstracted during November 2009–May
2010 using patient records from 2005 to 2010. The baseline
characteristics of the four primary study groups are shown
divided by diagnosis (thyroidectomized vs. pre-existing hy-
pothyroidism vs. euthyroid vs. iatrogenic hyperthyroidism)
in Table 1A. Each of these groups was composed of 37.5%
premenopausal women, 37.5% menopausal women, and 25%
men. There was no difference between the age and height of
the patients in the thyroidectomy and preexisting hypothy-
roidism group. There was also no difference in their serum
TSH concentrations (1.5 vs. 1.7 mIU/L, p-value 0.13), based on
a mean of 3.1 available TSH readings. However, the mean LT4

dose was significantly higher in the thyroidectomized group
(124 mcg) compared with the pre-existing hypothyroidism
group (114 mcg) ( p-value 0.0042). By study design, the du-
ration of LT4 therapy was significantly shorter for the thy-
roidectomy group compared with the hypothyroidism group
( p-value 0.0001). Table 1B shows the two primary clinical
groups (thyroidectomized vs. pre-existing hypothyroidism)
divided by gender (premenopausal women vs. menopausal
women vs. men). The serum TSH concentrations in the three
gender groups were also not significantly different. However,
the menopausal group was significantly older than the other
two groups, and the male group was significantly taller than
the other two groups. In addition, the total daily LT4 dose
successively decreased from premenopausal women to men
to menopausal women.

Table 1A. Characteristics of Primary Clinical Groups and Comparison Groups

Thyroidectomy group Hypothyroid group Euthyroid group Iatrogenic hyperthyroidism group
(n = 120) (n = 120) (n = 120) (n = 120)

Mean SD Mean SD Mean SD Mean SD

Age (years) 48 12 48 13 47 14 46 13
LT4 dose (mcg) 124 30 114 24 — — 150 45
Duration of therapy

for hypothyroidism (years)
1.1 0.1 7.4 1.2 — — 6.9 1.3

TSH concentration (mIU/L) 1.5 1.0 1.7 1.1 1.3 0.69 0.22 0.39
Height (cm) 167 9 167 10 165 9 166 9

LT4, levothyroxine; TSH, thyroid stimulating hormone.

Table 1B. Characteristics of Gender Groups (Thyroidectomy and Hypothyroid Groups Combined)

Premenopausal female
group (n = 90)

Menopausal female
group (n = 90)

Male group
(n = 60)

Mean SD Mean SD Mean SD

Age (years) 39 9 58 6.5 46 12
LT4 dose (mcg) 127 31 109 22 120 25
TSH concentration (mIU/L) 1.6 1.1 1.4 1.0 1.7 1.0
Height (cm) 165 7 163 7 178 7
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FIG. 1. Waterfall charts of
weight changes by primary
clinical groups [(A) thyroid-
ectomy group, (B) hypothy-
roid group and BMI changes
by clinical groups [(C) thy-
roidectomy group, and (D)
hypothyroid group]. BMI,
body mass index.
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FIG. 2. Waterfall charts of weight changes by gender groups [(A) premenopausal women, (B) postmenopausal women, (C)
men] and BMI changes by gender groups [(D) premenopausal women, (E) postmenopausal women, (F) men].
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The characteristics of the comparison groups are shown in
Table 1A. The mean TSH for the euthyroid group and the
group with iatrogenic hyperthyroidism was based on 1.4
values per patient and 3.2 values per patient, respectively. The
patients with differentiated thyroid cancer had the following
additional characteristics: 75% had stage I and II disease, and
25% had stage III disease, as defined by using the National
Thyroid Cancer Treatment Cooperative Study Group staging
system (20,21). They were, on average, 6.9 years remote from
their thyroidectomy, and 83% had received radioiodine
therapy.

Individual weight and BMI changes
for thyroidectomy and hypothyroidism groups

The changes in weight and BMI of the thyroidectomy and
hypothyroidism group are displayed by using waterfall
charts for clinical groups in Figure 1 and for gender groups in
Figure 2. (The waterfalls charts show the changes in weight or
BMI for each subject displayed in order of ascending magni-
tude from greatest decrease to greatest increase.) With regard
to the pattern of weight changes in the thyroidectomy group,
11 patients (9%) lost weight, 6 patients (5%) maintained their
weight, whereas the majority of patients (103 patients; 86%)
gained weight (see Fig. 1A). A similar pattern was seen for the

BMI changes in the same group (see Fig. 1C). Within the hy-
pothyroid group, slightly more patients achieved weight loss.
Twenty-five patients (21%) lost weight, 11 patients (9%)
maintained their weight, whereas the remainder of the group
(84 patients, 70%) gained weight (see Fig. 1B). Again, a similar
pattern of BMI changes was seen in the hypothyroid group
(see Fig. 1D).

Mean weight and BMI changes

The mean changes in weight and BMI for the primary
clinical groups (thyroidectomy vs. hypothyroidism) are
shown in Table 2A, those for the comparison groups (euthy-
roid without LT4 vs. iatrogenic hyperthyroidism) are shown
in Table 2B, and those for the primary clinical groups com-
bined and divided into gender groups (premenopausal vs.
menopausal vs. males) are shown in Table 2C. The weight
gain of the thyroidectomy group was significantly greater
than the weight gain of the preexisting hypothyroidism group
(3.1 vs. 2.2 kg, p-value 0.004). The patients in the thyroidec-
tomy group also had a significantly greater increase in BMI
than patients in the group with preexisting hypothyroidism
(1.1 vs. 0.8 kg/m2, p-value 0.007). There was no correlation
between the age of patients and their weight change in ei-
ther the thyroidectomized group (Spearman Correlation:

Table 2A. Weight and Body Mass Index Changes by Primary Clinical Group

Weight 1 (kg) Weight 2 (kg) Change in weight (kg)

Clinical groups Mean SD Mean SD Mean SD Median Min Max

Thyroidectomy 75.6 15.0 78.7 15.5 3.1 3.3 3.0 - 7.8 9.6
Hypothyroid 75.8 13.5 78.0 13.8 2.2 3.2 2.0 - 8.0 12

p-value: 0.004 (Wilcoxon two-sample test)

BMI 1 (kg/m2) BMI 2 (kg/m2) Change in BMI (kg/m2)

Mean SD Mean SD Mean SD Median Min Max

Thyroidectomy 27.0 4.4 28.1 4.6 1.1 1.2 1.0 - 3.1 3.6
Hypothyroid 27.1 4.3 27.9 4.5 0.8 1.1 0.78 - 2.9 4.3

p-value: 0.007 (Wilcoxon two-sample test)

BMI, body mass index.

Table 2B. Weight Changes and Body Mass Index Changes of the Comparison Groups Studied

Comparison groups

Euthyroid (not on LT4) Iatrogenic hyperthyroidism (DTC)
n = 120 n = 120

Mean SD Mean SD

Change in Weight (kg) 1.3 2.4 1.2 2.4
Difference compared with thyroidectomy group p-value 0.001 p-value 0.001
Difference compared with hypothyroid group p-value 0.003 p-value 0.003

Change in BMI (kg/m2) 0.5 0.5 0.4 0.9
Difference compared with thyroidectomy group p-value 0.001 p-value 0.001
Difference compared with hypothyroid group p-value 0.007 p-value 0.007

p-values generated using Wilcoxon two sample test.
DTC, differentiated thyroid cancer.
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p-value = 0.09) or the hypothyroid group (Spearman Corre-
lation: p-value = 0.15). Age and BMI changes were also not
correlated (Spearman correlation: p-value = 0.06 for the thy-
roidectomized group and Pearson correlation: p-value = 0.38
for the hypothyroid group). Weight changes were not pre-
dicted by the achievement of different serum TSH concen-
trations in these groups ( p-value = 0.18). Although the LT4

dose was significantly higher in the thyroidectomized group
than the hypothyroid group, the LT4 dose was not a statisti-
cally significant predictor ( p-value = 0.45) of weight change.

The weight gain in each group was significantly greater
than the weight gain of 0.5 kg/year estimated based on
studies of developed populations described in the literature
(1–4,11,19) ( p-value < 0.0001). The same was true of the in-
crease in BMI in these groups, which was greater than the
increased BMI of 0.15 kg/m2 estimated for developed popu-
lations (1,2,4,19) ( p-value < 0.0001). The gain in weight in the
thyroidectomy group was considerably greater than in either
the euthyroid group (3.1 vs. 1.3 kg, p-value 0.001) or the iatro-
genic hyperthyroidism group (3.1 vs. 1.2 kg, p-value 0.001) (see
Table 2B). The BMI changes were also significantly greater in
the thyroidectomy group than in either of the comparison
groups (see Table 2B). The same was true for the hypothyroid
group, which had significantly greater weight and BMI chan-
ges than the comparison groups ( p-value 0.003 for weight
changes, p-value 0.007 for BMI changes) (see Table 2B).

Individual weight and BMI changes
for the gender groups

The primary clinical groups (thyroidectomy and hypothy-
roidism groups) were combined together as one group and
then instead divided by gender. Waterfall charts for the gen-
der groups are shown in Figure 2. A different pattern of
change was seen in the premenopausal and male groups
compared with the menopausal group, with a greater pro-
portion of the former groups achieving some weight loss.
Sixteen premenopausal patients (13%) lost weight, 7 pre-
menopausal patients (6%) maintained their weight, whereas
97 (81%) gained weight. Within the menopausal group, 7
patients (6%) lost weight, 5 patients (4%) maintained their
weight, whereas the remaining 108 patients (90%) gained
weight. Among the male group, 9 patients (15%) lost weight, 5
patients (8%) maintained their weight, and 106 patients (77%)
gained weight.

Mean weight and BMI changes by gender groups

When the primary clinical groups were combined and di-
vided by gender, there were significant differences in both the
weight increases and the BMI increases according to gender
(Table 2C).

Weight and BMI changes with patients divided by gen-
der group within each of these two primary clinical groups

Table 2C. Weight and Body Mass Index Changes by Gender Group (for Thyroidectomy

and Hypothyroid Groups Combined)

Weight 1 (kg) Weight 2 (kg) Change in weight (kg)

Mean SD Mean SD Mean SD

Premenopausal women 71.1 13.2 73.3 14.4 2.2 3.7
Menopausal women 72.8 11.8 76.2 11.6 3.5 2.8
Men 88.1 12.2 90.1 12.7 2.0 3.1

p-value: 0.01 (ANOVA)

BMI 1 (kg/m2) BMI 2 (kg/m2) Change in BMI (kg/m2)

Mean SD Mean SD Mean SD

Premenopausal women 26.3 4.5 27 4.8 0.8 1.4
Menopausal women 27.4 4.7 28.8 4.7 1.3 1.1
Men 27.7 3.4 28.3 3.3 0.6 0.9

p-value: 0.01 (ANOVA)

ANOVA, analysis of variance.

Table 2D. Weight Changes and Body Mass Index Changes within Primary Clinical Groups

by Gender (for Thyroidectomy vs. Hypothyroid Groups)

Change in weight (kg) Change in BMI (kg/m2)

Thyroidectomy Hypothyroid Thyroidectomy Hypothyroid

Gender groups Mean SD Mean SD Mean SD Mean SD

Premenopausal women 2.3 3.7 2.1 3.7 0.8 1.4 0.8 1.4
Menopausal women 4.4 2.9 2.6 2.3 1.7 1.2 1.0 0.9
Men 2.5 2.2 1.6 3.7 0.8 0.7 0.5 1.1
Significance p-value 0.0025

(ANOVA)
p-value 0.14

(Kruskal–Wallis test)
p-value 0.0004

(ANOVA)
p-value 0.035

(ANOVA)
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(resulting in six different groups) are shown in Table 2D.
For the thyroidectomy group alone, a statistically significant
difference in mean weight change was found among the
three gender groups (ANOVA: p-value: 0.0025). After mul-
tiplicity adjustments, statistically greater increases in mean
weight were found in menopausal women compared with
men (4.4 vs. 2.5 kg, p-value = 0.013), and compared with
premenopausal women (4.4 vs. 2.3 kg, p-value = 0.0066).
Analyses also indicated a statistically significant difference
in mean BMI change between the genders within the thy-
roidectomized group (ANOVA: p-value: 0.0004). After
multiplicity adjustments, statistically greater increases in
mean BMI were found in menopausal women compared
with men (1.7 vs. 0.8 kg/m2, p-value = 0.0008), and com-
pared with premenopausal women (1.7 vs. 0.8 kg/m2, p-
value = 0.0051).

However, for the group with preexisting hypothyroidism
alone (see Table 2D also), there was no significant difference in
weight gain between the gender groups (Kruskal–Wallis Test: p-
value: 0.14). When examining BMI, results indicated a statisti-
cally significant difference in mean BMI change among the 3
gender groups in the hypothyroid group (ANOVA: p-value:
0.035). After multiplicity adjustments, statistically significant
differences in the mean BMI change were found between men-
opausal women and men (1.0 vs. 0.5 kg/m2, p-value = 0.037),
with the menopausal women experiencing a greater increase
in BMI.

Weight changes in small sub-groups and nonthyroid
surgery group

The mean weight gain of the sub-group with data available
from 1 year before their thyroidectomy (n = 35) was 1.3 kg (SD
2.2 kg). The mean weight gain of the same patients during the
year after their thyroidectomy was 3.4 kg (SD 3.0 kg). The
weights of these 35 patients are displayed in a scatter plot in
Figure 3. The weight gain during the second year was sig-
nificantly greater than the weight gain during the first year
( p < 0.001).

The mean weight gain for the sub-group with data avail-
able from 1 year before LT4 initiation (n = 39) was 1.7 kg (SD
2.1). The group of 21 women who had undergone removal of a
parathyroid adenoma experienced a mean weight gain of
1.1 kg (SD 1.2 kg) in the year after their surgery. These weight
changes were all nonsignificant.

Discussion

This analysis confirms the patient-reported increase in
weight during the year after thyroidectomy and initial treat-
ment of postsurgical hypothyroidism. This increase is greater
than that seen in subjects with treated spontaneous hypo-
thyroidism. However, although the increase in weight is sig-
nificant, it is also relatively modest. The weight gain in both
the primary groups was significantly greater than that re-
ported in a nonhypothyroid comparison group and a com-
parison group with iatrogenic hyperthyroidism. Thus, this
study has two specific findings. First, euthyroid patients being
treated for hypothyroidism of any cause experienced more
weight gain than patients without hypothyroidism. Second,
patients with recent postsurgical hypothyroidism gained
more weight than patients with preexisting autoimmune hy-

pothyroidism, despite immediate LT4 replacement and being
rendered euthyroid within 6–16 weeks of their surgery. The
greater weight gain in the two primary clinical groups was not
due to inadequately normalized TSH values, as both groups
had mean TSH concentrations that were similar to the median
TSH reported for the healthy United States population (22).

Therefore, one could postulate that there is some factor in
the physiology, lifestyle, or environment of euthyroid patients
being treated for hypothyroidism which predisposes them to
weight gain beyond that seen in other populations of similar
ages. The comparison populations from the literature were
from several developed populations from the years 1990 to
2006 (1–4,11,19); so, it is possible that this weight gain is an
underestimate because of the trend for greater weight gain in
the United States population in recent years. However, the
primary clinical groups also had a greater weight than the two
within-study comparison groups from an identical time pe-
riod. The weight gain of both the clinical groups and the eu-
thyroid control group with a documented serum TSH in their
medical records may be an over-estimate, as these groups
could be enriched for patients with abnormal weight gain,
which lead to their negative screening for hypothyroidism, or
diagnosis of thyroid disease. In addition, we cannot exclude
the possibility of development of thyroid dysfunction in the
euthyroid controls after their screening TSH was obtained.

Given the additional weight gain of those who had a recent
thyroidectomy as the etiology of their hypothyroidism, there
may be additional causative factors present in these patients.
Certainly, hypothyroidism after thyroidectomy has been as-
sociated with weight gain (13–15,17). However, in our recently
thyroidectomized patients, there was no intervening period of
hypothyroidism. In addition, the baseline weight for the study
was obtained once the patients had been documented as

FIG. 3. Weights of a subset of 35 patients who had weights
available 1 year before their thyroidectomy, in addition to 1
year after their thyroidectomy. The mean weight and stan-
dard error are shown for each time point. The weight gain
during the second year is significantly greater than the
weight gain during the first year ( p < 0.001).
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euthyroid. However, it is possible that either the stress of sur-
gery or factors associated with any weight gain in the imme-
diate postoperative period contributed to the weight gain that
occurred in the subsequent year. Examination of the weight
gain during the 1 year after parathyroid surgery in our small
group of 21 patients and in another group reported in the
literature (23) did not support this hypothesis of surgery-
associated weight gain. The weight gain seen in the thyroid-
ectomy group over 1 year was modest, but concerning. If the
weight gains seen in the hypothyroid group were mirrored in
the thyroidectomy group in later years, and subsequently su-
perimposed on their initial weight gain, then this could result in
clinically significant weight gain.

With regard to the thyroid cancer control group with
postsurgical hypothyroidism and current iatrogenic hyper-
thyroidism, it would appear that their weight gain was miti-
gated by their hyperthyroidism or lower TSH values. This has
been reported in previous studies (14,17). An association be-
tween serum TSH and weight gain has also been previously
reported (24). An alternative explanation for why their weight
gain was less than those with recent thyroidectomy was that
an average of 6.9 years had elapsed since their thyroidectomy,
and possibly this was a sufficient time period during which to
reverse causative factors. Their lesser weight gain was not due
to their malignancy diagnosis, as all patients had no evidence
of disease during the year studied.

Many studies have suggested that the perimenopausal
period is one during which women are particularly at risk for
weight gain and increase in BMI (9,10). It is interesting that
the menopausal women in both the study groups experi-
enced the greatest weight gain. The magnitude was greatest in
the thyroidectomy group, perhaps suggesting that sex steroid
deprivation and recent thyroid surgery interact to make wo-
men particularly susceptible to weight gain.

The limitations of this study include its retrospective nature
and the heterogeneity of data collection. This heterogeneity
includes different laboratories employed for TSH testing,
different staff obtaining anthropometric data, and the 6-year
time span from which data was collected. The duration of LT4

therapy in the thyroidectomy group was *1 year, compared
with about 7 years in the other two groups taking LT4;
however, this difference is necessary for the study premise
that recent onset of postsurgical hypothyroidism is a time of
above-average weight gain. Despite the disadvantage of a
retrospective study from a statistical standpoint, this design
does ensure that the subjects’ behavior with regard to weight
loss efforts was unaffected by study entry, thus making the
results generalizable. In other words, although we do not
have information about life style and engagement in weight
loss efforts, it is likely that the behavior of each of our study
groups is representative of the general population. The
strengths of the study include meticulous maintenance of
euthyroidism and complete data collection.

The significance of these findings relates to the overall
health of patients with hypothyroidism and to hypothyroid
women in particular. Many health problems such as hyper-
tension, diabetes, dyslipidemia, cardiovascular disease, and
malignancy are associated with being overweight and obese
(25). Decreased productivity and depression are also associ-
ated with obesity (26). Although some interventions are suc-
cessful in producing weight loss, the weight loss is extremely
modest and hard to sustain. For example, education inter-

ventions do not appear to impact the degree of weight gain
(19), except perhaps in certain circumstances (3). Prevention of
weight gain by physical activity seems to only be effective in
those who are not already overweight in one study (5). Other
studies show minimization of menopausal weight gain with
lifestyle interventions, with a weight loss of 0.1 kg in the in-
tervention group over 5 years compared with a weight gain of
2.4 kg in the control group (27), and increased exercise being
associated with a weight loss of 0.32 kg (11).

Due to the overall limited success of weight loss programs,
a propensity to weight gain is particularly concerning. From
these data, the weight gain that occurs in hypothyroid pa-
tients, particularly after thyroidectomy and associated with
menopause, is significant. Given the large population of in-
dividuals affected by hypothyroidism, it is important not only
to target this population for intensive prevention of weight
gain and weight loss programs, but also to investigate and
target the cause of the weight gain. Possible causes could in-
clude an insufficient thyroid hormone dose, failure of LT4 to
serve as full replacement with regard to balancing the meta-
bolic and orexigenic actions of the thyroid hormone, or other
contributing physiological or psychosocial factors in some
way associated with thyroidectomy or thyroid hormone re-
placement. Inadequacy of thyroid hormone replacement,
judged based on normalization of serum TSH, can be ex-
cluded in this particular group, as patients were maintained in
the euthyroid state. It is possible that triiodothyronine defi-
ciency could be a culprit in the weight gain. However, this
would have to be subtle or present only at the tissue level (28),
as serum triiodothyronine levels are, in general, adequately
normalized by LT4 monotherapy (29).

In summary, physicians should counsel their hypothyroid
patients and those undergoing thyroidectomy about the risk
of weight gain and encourage them to engage in diligent
weight loss efforts. Further, the etiology of weight gain as-
sociated with hypothyroidism, despite its treatment to
achieve a normal serum TSH, deserves further investigation.
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