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Quality of life in obese patients after thyroidectomy for goiter
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Background: Compressive symptoms are common in thyroid disease. Many studies have focused on the
size of the gland and its effects on patients. However, few have taken into account the body mass of the
patient. The aim of our study was to examine whether or not a patient’s body mass index (BMI) influences
symptomatic outcomes following thyroid surgery for benign disease.

Methods: We conducted a prospective analysis evaluating 60 patients that underwent thyroidectomy for
benign goiter (single or multinodular) disease. Patients were classified as obese, overweight, or normal
based on BMI. Pre- and post-operative surveys were administered including the MRC breathlessness scale,
M.D. Anderson Dysphagia Inventory (MDADI), and the ThyPRO quality of life questionnaire to evaluate
dysphagia, dyspnea, and quality of life respectively.

Results: Patients classified as obese (n=37) scored significantly worse pre-operatively on MRC, MDADI,
and ThyPRO surveys when compared to overweight (n=13) or normal weight (n=10) counterparts. Subjects
in the obese group, but not the other groups, showed post-surgical improvement on both the MRC and
MDADI surveys (P<0.0001). Similarly, obese subjects showed significant improvement on all 11 domains of
the ThyPRO survey following surgery (P<0.0001), and overall degree of improvement was highly correlated
with BMI among all subjects (r=0.60; P=0.0005).

Conclusions: Obesity, as determined by BMI, is a critical factor to consider in the alleviation of
compressive symptoms before and after thyroidectomy for goiter. Our analysis of survey data indicates obese

subjects have increased benefit of surgery compared to their lighter counterparts.
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Introduction population (3). This etiology can include iodine deficiency,

. 1 . disorders of hormonogenesis, and poor utilization of iodine
Benign thyroid disorders and goiter are not an uncommon

occurrence in the population and can lead to significant
patient complaints. In population studies of iodine
sufficient areas, goiter incidence ranges from 1% to 5.9%
(1,2). Nearly 80% of nodular thyroid disease is caused by
hyperplasia of the gland and this occurs in up to 5% of any

amongst many others (1-6). When this growth leads to an
increase in the size of the gland it is termed a goiter (7).
Oftentimes these patients will present secondary to
enlarging mass of the neck noticed by the patient or primary

provider. The goiter can be without a nodule, uni-nodular,
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or multi-nodular and likewise the patient can be euthyroid,
hypo, or hyper-thyroid (1-3,7,8).

Patients with goiter often present with compressive
complaints of difficulty swallowing, cough, and respiratory
changes. Luo showed that 61% of patients with benign
multinodular goiter have compressive symptoms (9).
Dysphagia has been associated with goiter size and
substernal extension of goiter (10). This has been
related to direct compression and can cause worsening
dysphagia to solids (1). In a study of 273 consecutive goiter
patients, two thirds had symptoms of significant dyspnea,
dysphagia or both after presenting with benign goiter (11).
Greenblatt ez 4/. (in 2009) used a swallowing quality of life
questionnaire (SWAL-QOL) and found that 8/11 domains
in this inventory improved following uncomplicated
thyroidectomy (10).

Dyspnea is also a common complaint of patients with
goiter. A previous study found that 59% of patients
with substernal extension of their goiter complained of
dyspnea (12). Yip et al. (in 2014) evaluated dyspnea in
patients receiving thyroidectomy, and reported that 82.4%
of cases overall had improvement, with 65% occurring
in cervical goiter and increasing to 88% if noted to have
substernal extension (13). Furthermore, this increased to
97.9% if total gland size was greater than 100 grams or
100% if greater than 75 grams for single lobe.

In addition to compressive symptoms, overall quality of
life has also been studied in patients with goiters. There
has been a growing interest within Thyroidology in
measuring patient reported outcomes (PRO), leading to the
development of a comprehensive PRO survey measuring
thyroid-related quality of life, the ThyPRO (14,15). Using
this survey, quality of life was shown to improve in response
to treatment (including thyroidectomy) across the range
of benign thyroid disease (8,14). In one of these studies,
Mishra and colleagues (in 2013) found that the weight of
the goiter did not have a significant effect on quality of life
scores (8). However, body weight or body mass index (BMI)
of the patients was not examined. There is evidence that
BMI correlates with thyroid size, and in males, obesity is
associated with greater thyroid volume and more frequent
occurrence of nodules (4,16).

In the current study, we investigated whether obesity
impacts functional recovery following thyroidectomy,
including improvement of compressive symptoms and PRO
quality of life. To do this, we stratified patients according
to BMI, and evaluated dysphagia, dyspnea and quality of
life using pre- and post-operative surveys, including the
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M.D. Anderson Dysphagia Inventory (MDADI), Medical
Research Council (MRC) breathlessness scale, and the
ThyPro quality of life questionnaire.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-441).

Methods
General treatment

The study was conducted according to the guidelines of
the Declaration of Helsinki (as revised in 2013), and (pilot
phase) approved by the Institutional Review Board (IRB)
of University of Tennessee (Code 18-06423-XP). This
study was a prospective analysis evaluating 60 patients
that underwent thyroidectomy for benign goiter (single or
multinodular) disease. Thyroidectomy was defined as either
hemithyroidectomy with/without isthmusectomy or total
thyroidectomy. Data was collected from January 2016 to
August 2018. The study included all patients undergoing
thyroid surgery for goiter and benign lesions. Patients were
excluded if any nodules within the thyroid returned positive
for malignancy. All study subjects provided informed
consent.

Overall patient characteristics, including BMI, age, sex
and thyroid volume, were recorded and listed in 7able 1.

Study design

Pre- and post-operative surveys were performed including
MDADI, MRC breathlessness scale, and the ThyPRO
quality of life questionnaire to evaluate dysphagia,
dyspnea, and quality of life respectively. The MDADI
questionnaire has been validated in head and neck cancer
patients to evaluate quality of swallowing after treatment;
this tool includes global, emotional, functional and
physical subscales (17). The MRC breathlessness scale
quantifies the disability associated with breathlessness by
identifying that breathlessness occurs when it should not
(Grades 1 and 2) or by quantifying the associated exercise
limitation (Grades 3-5). The score is the number that best
fits the patient’s level of activity (18). The current 85-item
version of ThyPRO consists of 13 scales, covering domains
of physical (4 scales) and mental (2 scales) symptoms,
function and well-being (3 scales) and participation/social
function (4 scales) (14,15). The surveys were given at the
initial pre-operative appointment and then at the 6-month
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Group n BMI, range BMI, median Age (mean + SD) Sex (%F) Thyroid volume (mean + SD)
Obese 37 30.1-74.2 39.9 46.5+£12.1 89 97.9+121.8
Overweight 13 25.0-29.4 28.3 50.5+£17.5 92 56.8+80.8

Normal 10 20.4-24.9 24.0 45.0+15.8 90 49.8+66.1

Total 60 47.1£13.9 90 81.0+107.3

BMI, body mass index. %F, percentage that are female.

follow-up.

Statistical analysis

Total thyroid volumes were calculated for each surgery
using the accepted ellipsoid formula of 0.524 times height,
width, and depth of each lobe (9).

To examine the possible relationship between BMI and
thyroid volume, as well as performance on the MDADI,
MRC and ThyPRO scales, we compared data separated into
groups by BMI using standard metrics, i.e., obese (>0.30),
overweight (range, 25-29.4) and normal (range, 20.4-24.9).
Most (54/60) subjects were female, and this proportion (89-
92%) did not differ significantly across the BMI groups (as
determined by Fisher’s exact test).

We recorded patient insurance type. For examining the
effects of insurance type on survey results, responses were
omitted from 2 subjects that reported having no insurance.

Thyroid volumes were log-transformed and analyzed
according to group (either BMI or insurance) with one-way
ANOVAs. The relationship between individual BMI and
thyroid volume was also evaluated with correlation analysis.

The MRC breathlessness survey is a single 5-grade
scale; therefore, responses either pre- or post-surgery were
treated as an ordinal variable, and statistical analyses were
non-parametric. Group differences for MRC were analyzed
with Kruskal-Wallace H test, including Dunn’s post-hoc
test. Pre-and-post comparisons within groups were made
using the Wilcoxon matched-pairs rank test.

For the MDADI and ThyPRO surveys, pre- and post-
surgical Likert scale data were averaged and linearly
transformed to a range of 0-100. Therefore, ANOVA
was appropriate for analysis of group differences, either
according to BMI or insurance type (including Tukey’s
test for post-hoc comparisons). These included one-way
ANOVAs for MDADI score, either pre- or post.

Two-way (group vs. test domain) mixed ANOVAs were
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used to examine ThyPro scores, including pre-, post, or
their difference. Paired #-tests were used for additional
within-group pre-and post-comparisons.

Since the BMI groups differed in size (Table I), we
also examined the relationship between individual BMI
score and survey results using correlation analysis. For all
measures (i.e., thyroid volume and surveys), we performed
additional, similar analyses to examine the potential effects
of insurance type (responses were omitted from 2 subjects
that reported having no insurance). There was no effect of
insurance type on BMI (one-way ANOVA), and significant
interactions between BMI group or insurance type for
MDADI or ThyPro were not detected using additional
multi-factor ANOVAs. Finally, pairwise correlations on
MRC, MDADI, and ThyPRO values was performed to
examine whether or not individual patients tended to
show consistent improvements across scales. All statistical
analyses were conducted using SPSS v. 25 (IBM Corp.
Armonk, NY, USA).

Results
Distribution of patients

Among all subjects (n=60), 29 underwent total
thyroidectomy, 15 left lobectomy, and 16 right lobectomy.
The majority of patients had their thyroid removed for
multinodular goiter (47%) and benign goiter (20%), with
15% found to have adenomatous nodule and 15% with
thyroiditis upon pathology review. Substernal extension was
noted in 38 (63%) patients.

Thyroid volume

"Total volume range was 0.63 to 630 mL with an average of
81 mL (7ible I). Obese subjects had a higher mean volume
than the other two groups, although this measurement
was in general highly variable among subjects. There was
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Figure 1 MDADI scores before (Pre-op) or following surgery
(Post-op). (A) Mean scores (+ SEM) compared among BMI groups.
Means labeled a-b are significantly different from one another.
(B) Individual scores grouped into columns based on insurance
types. Individual symbols are color-coded based on BMI category.
Column means are denoted by horizontal bars. Although patients
with Medicaid tend to have significantly lower MDADI scores than
those with Medicare or private insurance, the distribution of BMI
types within each insurance group shows that these two factors are
not consistently related. BMI, body mass index; MDADI, M.D.
Anderson Dysphagia Inventory.

a small yet significant effect of BMI group (F, 5o = 4.43,
P=0.016), but not insurance type, with obese subjects
>normal subjects (but not overweight subjects). There was
a moderate correlation between BMI and thyroid volume
across all subjects (Pearson 7=0.32, P=0.012).

Insurance

Type of insurance was also considered as a factor. Each
subject was classified as having one of four types of coverage
(% for all 60 subjects): Medicaid (46.7%), Medicare (16.7%),
private (33.3%), or none (<1%). Within BMI groups, these
proportions were roughly similar. Accordingly, results of
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one-way ANOVAs indicated no effect of insurance type
(excluding those with no insurance, as this group contained
only 2 patients) on either BMI or thyroid volume.

MDADI

Prior to surgery, obese patients had a lower (worse) average
score on the MDADI scale, relative to overweight or
normal weight subjects (Figure 1A4). There was a significant
effect of group on pre-surgical MDADI scores (F, 57 =
12.12, P<0.0001), with obese subjects different from both
overweight and normal subjects. Following surgery, subjects
in the obese group (but not the other two groups) saw
significant improvement (P<0.0001). Following surgery,
there still was a main effect of group (F,57 = 6.95, P=0.002)
with only the obese vs. overweight difference significant
in the posthoc test. Both pre- and post-surgical MDADI
scores showed small-moderate negative correlations with
BMI (Pearson 7s > -0.26, ps < 0.048).

Interestingly, MDADI score varied among insurance
groups (Figure 1B), both pre- (Fj,5,; = 8.98 (P=0.0004)
and post-surgery (F,5, = 5.68, P=0.006). Subjects with
Medicaid were significantly more likely to have lower scores
on this scale than subjects with either Medicare or private
insurance.

MRC breathlessness scale

Prior to surgery, obese patients scored significantly
worse (i.e., a higher score) on the MRC scale than either
overweight or normal subjects [}’(2) = 17.12, P=0.0002].
However, subjects in the obese group showed substantial
improvement following surgery (Figure 2), as evidenced
by significantly lower MRC scores following surgery
(P<0.0001). The degree of improvement in the other two
groups was not significant, as both of these groups already
had a majority of their subjects in the category of lowest
(best) score prior to surgery. Despite the improvement by
obese subjects, a significant group difference in MRC scores
persisted after surgery [x’(2) = 12.7, P=0.0018], with obese
subjects > normal (but not overweight) subjects. As expected
from these results, both MRC pre- and post-surgical
score correlated strongly with BMI (Spearman 7s >0.50,
Ps <0.0001).

ThyPRO quality of life survey

As shown in Figure 34, obese subjects had significantly
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Figure 2 Frequency distribution of MRC scores among obese,
overweight, and normal subjects. Scores for obese subjects

improved following surgery. MRC, Medical Research Council

higher (worse) scores on the 12-domain ThyPRO survey
pre-operatively compared to overweight or normal subjects
(Fpos7 =16.52, P<0.0001). Post-operatively (Figure 3B),
the effect of group was no longer significant (F, 5, =2.37,
P=0.102). When the degree of improvement was visualized
(Figure 3C), it was clear that obese subjects improved
across the board on all domains of the survey (¥, =27.15,
P<0.0001). Due to consistency across domains, an average
“master” ThyPRO improvement score was calculated
for use in correlation analysis. This score was strongly
correlated with BMI (Pearson 7=0.60; P=0.0005).

As was the case with MDADI results, insurance type had
an effect on the ThyPRO scores, both in terms of average
pre-surgical score (¥}, 57 = 8.642, P=0.001) and improvement
score (Fp,57 = 6.054, P=0.004). Patients with Medicaid had
higher (worse) preliminary scores than those with Medicare
or Private insurance, and correspondingly a greater degree
of improvement following surgery.

Finally, pairwise correlations on MRC, MDADI, and
ThyPRO scales (both pre-and post-surgery) show these
subjective measures are consistently related in individual
subjects (Spearman’s 7s range from 0.32 to 0.68, Ps <0.003),
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Figure 3 Mean ThyPRO scores before (A) and following surgery
(B). When the degree of improvement is analyzed (C), obese
subjects show significant improvement on every scale relative to
the other two groups. Asterisks in (C) denote significant differences
(Tukey’s posthoc test; P<0.01) between obese and the two other
groups of subjects. *, P<0.05. ThyPRO, patient reported outcomes

survey measuring thyroid-related quality of life.
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i.e., patients reporting positive performance on any one
scale tended to report positive performance on the others.

Discussion

It is established that obesity is associated with changes
in thyroid function, and there is evidence that in certain
populations, obesity may be a factor in the likelihood of
developing goiter (4,16,19-22). Furthermore, obesity is
commonly associated with gastroesophageal reflux, which
in turn is a well-known cause of dysphagia (23,24). Indeed,
in our study obese patients had lower preoperative MDADI
scores as compared to overweight or normal weight
subjects, indicating poorer swallowing function. Following
thyroidectomy, obese patients showed considerable
improvement as reflected by increased MDADI scores.
Greenblatt and colleagues (in 2009) estimated swallowing-
related quality of life following thyroid surgery with a
self-administered questionnaire, the SWAL-QOL (10).
Results of this survey indicated that thyroid surgery led
to significant perceived improvements in many aspects of
swallowing-related quality of life, similar to our MDADI
results. In our study, overweight and normal weight groups
did not see the same degree of improvement in swallowing
as did obese subjects. However, a number of patients had
max scores pre-operatively and thus could not improve
further; there were proportionally more of these in the non-
obese groups.

We also found that obese patients had more problems
with breathlessness, as indicated by lower MRC scores.
The relationship between obesity and dyspnea is firmly
established, although the specific mechanisms are not
completely understood (25). Post-operatively, obese subjects
in our study had a significantly greater improvement
compared to the other groups. Furthermore, BMI was
significantly correlated with pre- and post-op MRC scores,
as well as magnitude of improvement, across all subjects.
This is interesting, as we did not perform any pulmonary/
cardiac rehabilitation after surgery. The patients also did
not have a significant weight loss after surgery.

Multiple studies have shown improved quality of life
after surgery for hyper or hypo-functioning thyroid glands
(26,27). Improved quality of life has also been shown after
removing large benign euthyroid symptomatic goiters
(8,14,15,28). However, the benefit thyroidectomy has
based on patient body weight has not been investigated.
It is generally accepted that quality of life is negatively
influenced by thyroid dysfunction (29) Tabriz er al.
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(2020) found that 86% of patients had no change or
improved quality of life after hemithyroidectomy or total
thyroidectomy for symptomatic benign goiter (30). The
results of the ThyPRO survey in our study showed that
obese subjects had significantly worse scores across all 12
domains preoperatively, with normalizing post-operatively.
Postoperatively, however, these patients had significant
improvement in quality of life in all 12 domains.

In general, patients belonging to a lower socioeconomic
demographic show minor life satisfaction, more subjective
complaints, and a poorer state of health (31). Accordingly,
patients with lack of insurance have been shown to present
with higher stage diseases (32). Our patients with Medicaid
showed had higher (worse) preliminary scores than those
with Medicare or Private insurance, and correspondingly
a greater degree of improvement following surgery in
both MDADI scores and ThyroPro scores. Interestingly,
the patients in the Medicaid group seemed to have more
perceived improvement in swallowing and quality of life with
thyroid surgery than those in the other two insurance groups.

In our study, only 2 ThyPRO domains, vitality and
tiredness, were significant when looking at thyroid volume
and BMI. This is in contrast to another study that showed
anxiety and depression to be statistically significant between
study groups. Their study showed the emotional aspect
was influenced by thyroid disease. Any intervention,
including operation, RAI, or cyst aspiration with ethanol
sclerotherapy showed a positive impact in quality of life and
anxiety in Tabriz’ patients with thyroid disease (30).

We included only euthyroid patients in our study. Mishra
included 66% euthyroid, 31% toxic, and 3% hypothyroid
patients. In Mishra’s study, thyrotoxicosis was the most
common indication for thyroid surgery (8). Interestingly,
only vitality and tiredness were affected in our study, even
though all of our patients were euthyroid both before and
after surgery. Mishra also showed an improvement in vitality
in their patients no matter the indication for surgery and
no matter the preoperative thyroid function. We removed
the variable of functionality of the gland in our study and
focused on the size of the patient.

Our study shows a higher incidence of thyroid disease
in females, which is consistent with several other studies.
Women are also more likely to report problems in quality
of life than men (30). Mishra et 4/. (in 2013) found that
female gender showed significantly better outcomes in
quality of life domains after thyroid surgery. Females
seem to benefit more from thyroidectomy than their male
counterparts (8).
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Limitations

Even though the patients perceived a great improvement in
several aspects regarding dyspnea, dysphagia, and quality of
life, we only conducted subjective tests, not physiological
tests or measurements. For example, swallowing may
be evaluated pre- or post-surgery using speech therapy
evaluation, manometry, videofluoroscopy, modified barium
swallow, or endoscopy. Similarly, it would be interesting to
directly compare results of the MRC breathlessness scale to
formal pulmonary function testing before or after thyroid
surgery.

Disorders of sleep, including sleep apnea syndrome and
positional dyspnea, would also be interesting to examine
in these subject groups. Previous studies showed a positive
effect of thyroidectomy on sleep apnea syndrome and
positional dyspnea (33,34). Finally, we did not measure
neck circumference before or after surgery. Interestingly,
Mishra et 4l. (in 2018) limited their study to patients who
had visible goiters, but we did not have that inclusion
requirement (8).

Conclusions

Obese patients score worse pre-operatively across the board
in dysphagia, dyspnea, and quality of life surveys when
compared to normal or overweight counterparts.

However, when compared post-operatively they have
statistically significant improvements in their dyspnea and
quality of life scores, regardless of their thyroid volume.

Further multivariate analysis and evaluation of substernal
extension is needed but initial analysis seems to indicate
that obese patients have some gained benefit from surgery
compared to their lighter counterparts.
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