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Abstract

Background Following surgery for benign nodular goiter, patients may experience neck and shoulder pain, neck
pressure and tightness, choking sensation, altered voice function, and dysphagia leading to decreased short-term
quality of life (QoL). This single-blinded randomized controlled trial investigated the effect of post-thyroidectomy
rehabilitative neck stretching and movement exercises on these variables including QoL.

Methods Patients undergoing thyroid lobectomy or total thyroidectomy were randomized to perform neck stretching
and movement exercises three times daily in four weeks following surgery (intervention group) or conventional
follow-up without exercises (control group). Outcome measures were scores in the following questionnaires: Dis-
ease-specific Thyroid-Related Patient-Reported Outcome (ThyPRO-39) involving symptoms of “sense of fullness in
the neck,” “pressure in the throat,” and “discomfort swallowing” combined in the multi-item Goiter Symptom Scale,
the Voice Handicap-Index-10 (VHI-10), neck and shoulder pain measurement by a numeric rating scale (NRS), and
General measure of health (EQ-5D-5L). All scores were assessed prior to surgery and one, two, four weeks, and three
months after surgery. Data were analyzed using a linear mixed model.

Results Eighty-nine patients were included and randomized to the control (n = 45) or the intervention group
(n = 44). At three months after surgery, both the control and the intervention group experienced large to moderate
improvements in the Goiter symptom and Hyperthyroid symptom scale of the ThyPRO questionnaire (p < 0.004).
No significant between-group differences were found in any of the other applied scales.

Conclusions This study confirms that patients experience profound improvements in QoL after surgery for benign
nodular goiter. However, early post-thyroidectomy neck stretching and movement exercises did not result in further
QoL improvement, reduction in pain or less impacted subjective voice function for patients primarily undergoing
thyroid lobectomy.
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Introduction

Benign nodular goiter may result in a range of symptoms,
including difficulties in swallowing and neck pressure
symptoms [1—4]. Patients undergoing thyroidectomy often
experience an improvement in quality of life (QoL) three to
six months after surgery [5-7]. However, in the early
postoperative phase numerous patients suffer from choking
sensation, tightness, and pressure symptoms, discomfort in
their neck and shoulders and a restricted laryngeal move-
ment [8—10]. These factors are most likely caused by injury
of the skin, extra-laryngeal muscles or nerves, or as a
psychological reaction to neck surgery [8—10]. In addition,
an altered voice function and impairment of swallowing
may occur due to surgical edema, injury to the vocal folds
from intubation, recurrent laryngeal nerve (RLN) palsy, or
affection of the external branch of the superior laryngeal
nerve, or damage to the anterior strap muscles [4, 11, 12].
Such symptoms are often temporary, but nevertheless they
may reduce both disease-specific and generic QoL [13, 14].

Stretching exercises reduce muscle pain, improve range
of motion, flexibility, functionality, and neuromuscular
coordination after various types of surgery, e.g., thoraco-
tomy, mastectomy, and orthopedic surgery, and such
patients are routinely offered physiotherapeutic support
[15-18]. Moreover, patients with voice dysfunction are
treated with neck stretching techniques provided by
speech-language-pathologists (SLP) [19, 20].

A few randomized trials, mostly using inadequately
validated instruments, showed significantly reduced neck
pain, neck stiffness, movement disability, and need for
postoperative analgesics by applying neck and shoulder
exercises after thyroidectomy [8, 21-23]. However, such
measures have not been evaluated by randomized con-
trolled trial employing validated disease-specific QoL
instruments appropriate for measuring changes in neck
pressure symptoms in patients with goiter. Thus, we aimed
to investigate whether postoperative rehabilitative neck
stretching exercises have short-term effects on goiter
related symptoms, voice function, neck pain, and QoL in
patients undergoing surgery due to a benign thyroid
nodular disease.
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Material and methods
Design and setting

This study was a single-blinded, randomized, controlled
trial conducted at a tertiary surgical center. Adults
(> 18 years old) undergoing elective thyroid lobectomy
(TL) or total thyroidectomy (TT) and with a fine needle
biopsy supporting the presence of benign thyroid disease
were eligible. Patients were non-eligible in case of (1)
recurrent laryngeal nerve (RLN) palsy, (2) current or pre-
vious voice disorders requiring treatment by surgery or
SLP, or (3) neck or thyroid surgery within the last ten
years. Participants were invited to participate two weeks
prior to surgery using a secure e-mail system provided by
the Danish authorities. Patients were randomized according
to the week of surgery using block randomization. Thus,
patients who were operated in weeks with even week
numbers were allocated to the control group (CTL), while
those being operated in weeks with odd numbers were
allocated to intervention with physiotherapeutic instruc-
tions (INT). The surgical team was blinded to the study and
only the physical trainer was aware of the group assign-
ment before surgery. The patients in the CTL group had
contact with the physical trainer regarding questionnaires,
but were blinded toward the physiotherapeutic intervention
in order to avoid any bias caused by not being offered the
exercises.

Surgical procedure and intervention

The thyroidectomy was performed under general anesthe-
sia by an experienced surgical team using a standard
approach with a Kocher’s skin incision and an intra oper-
ative nerve monitoring during surgery [4, 12, 24]. All
patients had at least one night stay at the hospital. After
total thyroidectomy patients remained in-hospital until a
normal and or near normal serum calcium level was
ensured, which in most cases lasted one-to-two days after
surgery.

Patients in the INT group initiated the rehabilitation
exercises the morning after surgery by instructions from an
experienced physical trainer. Nine stretching and move-
ment exercises were performed, with focus on the anterior
and posterior neck musculature as well as the muscles
around the shoulders. Stretching in the perpendicular
direction to the incision was avoided (Fig. 1). One reha-
bilitation session lasted approximately 10—15 min, and the
patient was encouraged to perform the exercises three
times a day for a total of four weeks. No further instruc-
tions were given except from written information and a
video demonstration of the rehabilitation program. For the
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control group, no information regarding training exercises
was provided from nurses or surgeons. The program was
developed with inspiration from previous studies and
amended by an experienced SLP [8, 21]. The postoperative
pain management regime included 1 g of paracetamol four
times daily in combination with a non-steroidal anti-in-
flammatory drug of 400 mg ibuprofen three times daily.
Only rarely was morphine used.

One week after surgery, a telephone follow-up consul-
tation was conducted for all participants by the physical
trainer, including questions of the general well-being. For
the INT group, the call also addressed the compliance to
exercises. No further follow-up was conducted besides
electronic questionnaires.

Outcome measures

The primary outcome was QoL and neck symptoms as
assessed by the Goiter Symptom scale of the thoroughly
validated disease-specific Thyroid-Related Patient-Repor-
ted Outcome (ThyPRO) questionnaire, which is currently
recommended for evaluating for patients with thyroid dis-
ease [25]. The secondary outcomes were subjective voice
dysfunction, neck and shoulder pain, and QoL assessed by
the generic EuroQol-5-Domain (EQ-5D-5L) QoL ques-
tionnaire [7, 26-28]. Data were obtained two weeks prior
to surgery, and one, two, four weeks, and three months
after surgery through an electronic secure email system.
Baseline demographic and surgical information of the
participants were collected through hospital records.

Disease-specific QoL was measured by the short form of
the ThyPRO containing 39 statements and labeled ThyPRO-
39 [26, 29-32]. The ThyPRO questionnaire contains 11
scales, i.e., Goiter Symptom, Hyperthyroid Symptoms, Eye
Symptoms, Tiredness, Cognitive Complaints, Anxiety,
Depressivity, Emotional Susceptibility, Impaired Social
Life, Impaired Daily Life and Appearance. Each statement
was rated on a Likert scale from 0 to 4, with O point equaling
no symptoms and 4 points equaling severe symptoms. The
Goiter Symptom scale of the ThyPRO includes three items
“sense of fullness in the neck,” “pressure in the throat,” and
“discomfort swallowing” relevant for both preoperative and
postoperative symptoms from goiter and thyroid surgery.

Subjective voice function was measured by the thor-
oughly validated Voice-Handicap-Index-10 (VHI-10)
focusing on patients’ perception of voice quality
[27, 33, 34]. VHI-10 comprises a list of ten statements
regarding voice function evaluated by the patient on a five-
point Likert scale (0—4 points), with four points indicating
the most severe symptoms.

Discomfort and pain were measured using two numeric
rating scales (NRS) from O to 10 points (O representing “no
pain” and 10 representing “worst pain ever”) in regard to
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(a) pain in the thyroid bed and (b) muscular pain in neck
and shoulders [34].

The generic QoL was measured by the validated EQ-
5D-5L questionnaire [7, 28, 35]. It contains a VAS score of
the overall health status, ranging from 0 to 100, as well as
five dimensions of health including mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression,
ranging from level 1 to 5 (1 indicating “no problems” and
5 indicating “unable to/extreme problems”) [36]. By
including a generic QoL questionnaire, it is possible to
compare QoL across different diseases. No change of trial
outcomes was done after the trial was commenced.

As the Danish legislation does not require approval of
questionnaire studies by the regional ethics committee, no
such permission can be applied for or given. The trial was
registered on www.ClinicalTrials.gov (NCT04645056).

Statistics

A sample size of 82 patients with 41 in each group was
estimated from a five-point between-group difference in
the Goiter Symptom score of the ThyPRO questionnaire,
using an eight point’s standard deviation and a power of
80% [5, 6, 34, 37, 38].

An unpaired t-test was used to compare data obtained at
baseline and at three months follow-up between the INT
group and the CTL group. A few scales of ThyPRO needed
log-transformation due to non-normality. A linear mixed
model was used to analyze the effect of intervention on the
ThyPRO scales, using weight of the surgical specimen as an
independent dichotomous variable (i.e., above or below
median weight). Effect sizes by Cohen were applied to the
ThyPRO scores for comparison of values obtained at base-
line and at three months. An effect size in the range 0.2-0.5
is considered as a “small effect,” 0.5-0.8 as a “moderate
effect,” and a value > 0.8 as a “large effect” [7].

A Bonferroni correction was applied to adjust for multiple
comparison. The ThyPRO scales required a p-value < 0.004
to reach significance, while the EQ-5D required a p-value
< 0.01. The EQ-5D-5L dimension variables were dichot-
omized to “no problems” (level 1) and “any problem” (level
2-5) and were analyzed using linear mixed models [36].

All data were collected and stored in the secure database
system RedCAP licensed to the Region of Southern Den-
mark by Vanderbilt University.

Results
Patient characteristics

From April 2020 to April 2021, 143 patients were assessed
for eligibility. Forty-three patients were excluded (n = 4)
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Fig. 1 Illustration of neck stretching and movement exercises for the intervention group. Patients performed five repetitions to each side and a
10 s hold in the stretching exercises

Assessed for eligibility (n=143)

Excluded (n=43)
[ Enrollment ] ¢ Not meeting inclusion criteria (n=2)
e Declined to participate (n=39)
e Other reasons (n=2)
o Cognitive deficits (n=1)
o Failed to include (n=1)
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Allocated to intervention group (n=53) Allocated to control group (n=47)
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Lost to follow-up (n=5) Lost to follow-up (n=0)
* Stopped answering (n=5) * Stopped answering (n=0)

I Analysis | v
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Analysed (n=44) Analysed (n=45)
e Excluded due to thyroid malignancy (n=4) e Excluded due to thyroid malignancy (n=2)

Fig. 2 CONSORT flowchart of the enrollment, randomization, follow-up, and analysis phase
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Table 1 Sociodemographic, surgical, and thyroid characteristics of participants in control and intervention group

Cohort characteristics Control group (n =45)  Intervention group (n = 44)  p-value
Age Years, (mean £+ SD) 554 £ 125 57.7 £ 14.7 0.44
Sex Female, n (%) 31 (69%) 35 (80%) 0.32
Male, n (%) 14 31%) 9 (21%)
Surgery Total thyroidectomy, n (%) 5 (11%) 7 (16%) 0.44
Hemi-thyroidectomy, n (%) 40 (89%) 37 (84%)
Weight of thyroid specimen Gram, median (range) 44 (6-174) 48 (14-258) 0.67
RLN paresis/palsy after surgery  (n) 5 0.48
TSH* Before surgery (mean + SD) 1.2 £ 1.0 0.9 £0.8 0.19
4-weeks post-surgery (mean = SD) 3.6 £48 28 £23 0.30
*Thyroid-stimulating hormone (TSH)
Table 2 Results of the ThyPRO QoL questionnaire in the control group
Control group Baseline 1 week median 2 weeks median 4 weeks median 3 months median Effect
median (range) (range) p-value® (range) p-value® (range) p-value® (range) p-value® size®
Goiter symptoms 42 (0-100) 33 (0-100) 25 (0-75) 21 (0-75) 17 (0-75) 1.10
0.92 0.00* 0.00* 0.00*
Hyperthyroid 19 (0-75) 6 (0-69) 6 (0-63) 6 (0-63) 6 (0-75) 0.73
symptoms 0.00* 0.00* 0.00* 0.00*
Eye symptoms 8 (0-100) 0 (0-92) 0 (0-83) 0 (0-67) 8 (0-75) 0.32
0.00* 0.00* 0.00* 0.00*
Hypothyroid 13 (0-88) 6 (0-69) 6 (0-81) 6 (0-75) 6 (0-81) 0.24
symptoms 0.00* 0.00* 0.004 0.003*
Tiredness 33 (0-75) 42 (0-67) 33 (17-58) 33 (8-83) 33 (8-58) 0.15
0.10 0.57 0.12 0.25
Cognitive 8 (0-83) 17 (0-75) 8 (0-75) 8 (0-67) 8 (0-75) 0.19
complaints 0.544 0.015 0.006 0.05
Anxiety 17 (0-75) 8 (0-58) 0 (0-50) 0 (0-50) 8 (0-67) 0.47
0.00* 0.00* 0.00* 0.00*
Depressivity 25 (0-67) 25 (0-50) 25 (0-41) 25 (0-50) 25 (0-67) — 0.05
0.01 0.01 0.02 0.72
Emotional 33 (0-67) 33 (8-75) 25 (0-58) 33 (0-67) 33 (17-58) 0.44
Susceptibility 0.002* 0.00* 0.00* 0.001*
Impaired social 0 (0-50) 0 (042) 0 (0-33) 0 (0-25) 0 (042) 0.08
life 0.67 0.03 0.02 0.52
Impaired daily 0 (0-58) 17 (0-75) 8 (0-50) 8 (042) 0 (0-75) 0.07
life 0.006 0.88 0.76 0.65
Appearance 8 (0-50) 17 (0-83) 8 (0-58) 8 (0-42) 8 (0-50) 0.13
0.003* 0.19 0.76 0.42
Negative 25 (0-100) 25 (0-100) 25 (0-75) 0 (0-75) 0 (0-75) 0.46
influence on 0.44 0.12 0.001* 0.00*
QoL

Results from the disease-specific thyroid-specific patient-reported outcome measure (ThyPRO) of quality of life (QoL) for the control group

Bonforoni adjustments used to correct for multiple testing with significance levels "= p < 0.004.

p-values represent the statistical significance compared to baseline.

PEffect sizes (ES) compare data from baseline and 3 months postoperatively. According to Cohen [7], ES are divided in small effect = 0.2-0.5,
moderate effect = 0.5-0.8 and large effects > 0.8
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Table 3 Results of the ThyPRO QoL questionnaire in the intervention group
Intervention Baseline 1 week median 2 weeks median 4 weeks median 3 months median Effect
group median (range) (range) p-value® (range) p-value® (range) p-value® (range) p-value® size®
Goiter symptoms 42 (0-100) 33 (0-92) 25 (0-92) 17 (0-100) 8 (0-75) 1.02
0.39 0.00* 0.00* 0.00*
Hyperthyroid 19 (0-69) 13 (0-56) 9 (0-44) 6 (0-31) 6 (0-50) 0.59
symptoms 0.00* 0.00* 0.00* 0.00*
Eye symptoms 17 (0-100) 8 (0-58) 8 (0-58) 8 (0-83) 8 (0-67) 0.33
0.00* 0.00* 0.00* 0.001°*
Hypothyroid 13 (0-100) 13 (0-63) 6 (0-56) 6 (0-56) 9 (0-75) 0.21
symptoms 0.007 0.00* 0.00* 0.03
Tiredness 38 (0-75) 33 (8-67) 33 (8-67) 33 (17-67) 33 (17-75) 0.39
0.04 0.00* 0.00* 0.001*
Cognitive 17 (0-100) 8 (0-83) 8 (0-67) 0 (0-75) 4 (0-83) 0.32
complaints 0.002* 0.00% 0.00% 0.00%
Anxiety 17 (0-75) 8 (0-75) 4 (0-58) 4 (0-75) 8 (0-67) 0.33
0.02 0.006 0.008 0.001°*
Depressivity 25 (0-67) 25 (0-50) 25 (0-67) 25 (0-67) 25 (0-58) 0.27
0.002%* 0.06 0.21 0.027
Emotional 33 (0-67) 33 (8-75) 25 (0-50) 25 (0-58) 25 (8-58) 0.24
susceptibility 0.00% 0.001* 0.04 0.07
Impaired social 0 (0-50) 0 (042) 0 (0-50) 0 (042) 0 (0-58) 0.25
life 0.83 0.39 0.19 0.04
Impaired daily 13 (0-92) 17 (0-75) 8 (0-92) 8 (0-75) 8 (0-75) 0.28
life 0.60 0.37 0.08 0.02
Appearance 8 (0-92) 17 (0-83) 8 (0-67) 8 (0-92) 8 (0-100) 0.36
0.67 0.59 0.15 0.01
Negative 25 (0-100) 25 (0-100) 25 (0-100) 13 (0-100) 0 (0-100) 0.48
influence on 0.06 0.009 0.00% 0.00%
QoL

Results from the disease-specific thyroid-specific patient-reported outcome measure (ThyPRO) of quality of life (QoL) for the intervention group

Bonforoni adjustments used to correct for multiple testing with significance levels "= p < 0.004.

p-values represent the statistical significance compared to baseline.

PEffect sizes (ES) compare data from baseline and 3 months postoperatively. According to Cohen [7], ES are divided in small effect = 0.2-0.5,

moderate effect = 0.5-0.8 and large effects > 0.8

or declined to participate (n = 39), leaving 100 patients
(response rate: 70%) to be randomly assigned to either INT
or CTL (Fig. 2). The final analysis included 89 patients
after deducting 11 patients due to either lost to follow-up or
a diagnosis of thyroid malignancy, and all analyses were
performed with this group of patients (Fig. 2). There was
no difference regarding age, sex, or type of surgery
between the included patients versus those declining to
participate or being lost to follow-up. The majority of
included patients were women (74%), and the mean age
was 56.6 £ 13.6 years. Twelve patients underwent TT and
77 TL, with a median (range) specimen weight of 44
(6-258) gram, and with no significant difference between
the CTL and the INT group. Basic characteristics of control
and intervention groups are summarized in Table 1. No

important harm or unintended effects were observed in
either the CTL or INT groups.

Thyroid-related patient-reported outcome
(ThyPRO-39)

At baseline, no significant difference was observed
between INT and CTL group in any of the 13 ThyPRO
scales. In both groups, seven of the scales (Goiter-,
Hyperthyroid- and Eye Symptoms, Anxiety, Hypothyroid
Symptoms (CTL), Emotional Susceptibly (CTL), Tiredness
(INT), Cognitive Complaints (INT), and Negative Influence
on QoL) were significantly reduced (i.e., improved) three
months after thyroidectomy (p < 0.004, Tables 2 and 3).
Significant improvements in all the above scales were seen
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a,b 50
Negative influence on QoL

Appearance

Impaired daily life

Impaired social life

a
Emotionel Susceptility

Depressivity

* Baseline CTL - °**** Baseline INT —~ 2 weeks CTL

control group (p < 0.004)

Goiter symptoms

= ' 2weeks INT

Fig. 3 Radar plots of mean ThyPRO scores comparing baseline, two weeks, and three months data in the control group (n = 44) and the
intervention group (n = 45). Large scores indicate more severely affected quality of life. a Baseline vs. two weeks and three months in the

a,b

a,b
Hyperthyroid symptoms

a,b
Eye symptoms

a
Hypothyroid symptoms

b
Tiredness

b
Cognitive complaints

a, b
Anxiety

= 3 months CTL = 3 months INT

already at two weeks postoperatively (Tables 2 and 3).
Comparing the CTL and the INT group, no significant
difference was seen in any of the 13 ThyPRO scales during
follow-up (Fig. 3).

Regarding effect size [7], two scales (Goiter- and
Hyperthyroid Symptoms) showed moderate or large
improvement three months after surgery in both the CTL
and the INT group (Tables 2 and 3).

Voice-Handicap-Index-10 (VHI-10) and numeric
rating scales (NRS)

At baseline, the VHI-10 and NRS were similar in the CTL
group and the INT group [VHI-10 median (range) scores:
CTL 1(0-22) vs. INT 2(0-29) points; NRS scores: CTL
3(0-14) vs. INT 4(0-16) points]. Compared to baseline, no
significant changes were observed in both items at one,
two, four weeks and three months after surgery.

General health, EQ-5D questionnaire
Reflecting an improved general health, the EQ-5D VAS
score increased significantly in both groups three months

after surgery compared to baseline. No statistically sig-
nificant difference was seen between groups, neither at
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baseline nor at three months after surgery (Fig. 4). Addi-
tionally, there was no significant difference between groups
in any of the five health dimensions during follow-up
(Fig. 5). Usual Activities in both groups and Pain/Dis-
comfort in the CTL group showed a significantly worse
state in the first week postoperatively (p < 0.01).

Discussion

Using well-validated questionnaires, this randomized sin-
gle-blinded controlled trial revealed no significant effect of
postoperative neck stretching and movement exercises on
thyroid-specific-QoL, subjective voice function, neck and
shoulder pain or the general subjective health. We assessed
these outcomes at one, two, and four weeks, and three
months after surgery. Although the intervention seemed to
be of no benefit, the study confirmed that thyroid surgery
profoundly improves the thyroid-specific-QoL, as mea-
sured by the ThyPRO instrument. The improvement was
seen within the first two weeks postoperatively and per-
sisted until the last assessment at three months. These
findings are well in line with earlier studies of QoL
[5, 6, 39].
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Fig. 4 Generic quality of life measured by the instrument EQ-5D-
SL. The figure shows the EQ-5D-5L VAS percentage distribution in
the control (n = 45) and the intervention group (n = 44), at baseline
(top) and at three months (bottom). Low scores indicate a reduced
generic quality of life. None of the differences between groups were
statistically significant at any point in time (level of significance p)

Previous studies, using other outcome measures, also
examined the impact of stretching exercises [8, 21-23].
Takamura et al. [8] found reduced neck discomfort and
pain one year after thyroid surgery. In patients with goiter,
Abdelmohsen et al. [22] found similar results as early as
two weeks post-surgically. In contrast, Jang et al. [23]
found no significant effect of early postoperative neck
stretching exercises after thyroid surgery. None of these
studies [8] used validated instruments. Using a validated
questionnaire (Neck Pain and Disability Scale), Ayhan
et al. [21] found significantly less “Neck Pain and Dis-
ability Score” one week postoperatively among patients
who received neck stretching exercises, as compared with a
control group. However, no effect was seen thereafter,
suggesting only an immediate effect of the postoperative
rehabilitation. These four studies were all hampered by
either the lack of randomization or use of poorly validated
questionnaires [8, 21-23].

In contrast to the present trial, previous studies included
patients with thyroid malignancies [8, 21-23]. Such
patients are mostly concerned with their malignant disease
and may have less focus on minor issues such as neck pain
[40] than patients with benign conditions do [41]. Addi-
tionally, thyroid malignancy often involves more extensive
neck surgery, prolonged anesthesia, which potentially leads
to more postoperative pain and other complaints. As only
13% of our patients underwent TT, our results are not
directly comparable to previous studies in which the
majority of operations were TT [8, 21-23].

As an enhanced patient satisfaction can be achieved by
follow-up phone calls [42], it cannot be excluded that the
phone call in the post-surgical period per se influenced the
QoL among our patients, thereby confounding the effect of
intervention. However, by including a control group, which
also received a phone call, we tried to eliminate such an
effect.

None of the above-mentioned studies examined sub-
jective voice function [8, 21-23], even though stretching
exercises can improve laryngeal function and voice-related
QoL after thyroidectomy [14]. The lack of any effect of the
intervention on the voice function likely reflects that thy-
roid lobectomy, being the dominant operation in our study,
only has little impact on voice function. Further, only very
few of our patients encountered a RLN paresis.

In a comparison with the Danish EQ-5D-5L population
norms, our patients generally performed worse in all five
EQ-5D-5L domains, both preoperatively and three months
postoperatively. This may reflect that full recovery had not
taken place at this point [43]. This assumption is supported
by a previous study, in which no difference was found in
the health-related EQ-5D-5L score between the general
population and patients 12 months after thyroidectomy
[44].

A few limitations of this study should be addressed.
First, the trial was initiated in the spring 2020 where the
Danish health care system was under pressure by the
COVID-19 pandemic. This might have influenced the
response rate of 70% negatively. In addition, the patient’s
overall QoL may have been negatively affected by the
national lockdown and a general concern of COVID-19
infection, which, however, applied to both groups.

In the present study, only one phone call after the
operation was made to ensure compliance, whereas previ-
ous trials included several follow-up phone calls [21-23].
The less intensive follow-up of our patients could poten-
tially have caused some of them to discontinue their
exercises earlier than intended, and this would have
attenuated any difference, if present, between the INT
group and the CTL group. As the ThyPRO questionnaire is
not validated for thyroid malignancies, the study did not
include patients with thyroid cancer. Further, the negative
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Fig. 5 Proportion of responses divided in “no problems” or “any problems” for EQ-5D-5L dimensions at baseline, one week, two weeks, four
weeks, and three months for the control group (CTL) (n = 45) and the intervention group (INT) (n = 44). No differences between the groups
were statistically significant at any time during the follow-up (level of significance p < 0.05)
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outcome of our study cannot be generalized to patients with
thyroid malignancies as these patients often have more
extensive surgery. Finally, the study lacks long-term data,
but we find it unlikely that any effect of intervention should
emerge beyond three months following surgery.

We conclude that thyroid surgery profoundly improves
QoL in patients with benign nodular goiter. However, as
shown in this randomized controlled trial, early postoper-
ative neck stretching and movement exercises did not result
in further QoL improvement. Therefore, rehabilitative neck
stretching exercises by a physical trainer in the investigated
concept may not provide additional benefit for patients
undergoing thyroid lobectomy.
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