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Exercise is associated with better
quality of life in patients on TSHsuppressive therapy with levothyroxine
for differentiated thyroid carcinoma
O exercício está associado com melhor qualidade de
vida em pacientes em terapia de supressão de TSH com
levotiroxina para o carcinoma diferenciado de tireoide
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Objective: To evaluate if a supervised exercise training program improves the quality of life (QoL)
of differentiated thyroid carcinoma (DTC) patients on TSH-suppressive therapy with levothyroxine
(L-T4). Subjects and methods: Initially, a cross-sectional study was performed to compare the QoL
and the health-related quality of life (HRQoL) between subclinical hyperthyroidism (SCH) patients (n
= 33) and euthyroid subjects (EU; n = 49). In the prospective phase of the study, SCH patients were
randomized in a non-blinded fashion to either participate (SCH-Tr = trained patients; n = 16) or not
(SCH-Sed = untrained patients; n = 17) in a supervised exercise training program. The exercise program consisted of 60 minutes of aerobic and stretching exercises, twice a week, during twelve weeks. The QoL was assessed by the application of the WHOQOL-Bref, and the SF-36 was used to assess
the HRQoL. Results: SCH patients had statistically lower scores than EU on the “physical” domain
of WHOQOL-Bref, besides “physical function”, “role-physical”, “bodily pain”, “general health”, “vitality”,
“role-emotional”, and “mental-health” domains of SF-36. After three months, SCH-Tr patients showed improvement in the “physical” and “psychological” domains of WHOQOL-Bref (p < 0.05), and in
the “physical function”,“role-physical”,“bodily pain”,“vitality” and “mental health” domains of SF-36.
Conclusion: Patients on TSH-suppressive therapy with L-T4 for DTC had impaired QoL and HRQoL
compared to EU, but it was improved after 3-months of an exercise training program. Exercise seems to play an important role in the follow-up of DTC patients, since it seems to minimize the adverse
effects of the treatment on QoL and HRQoL. Arq Bras Endocrinol Metab. 2014;58(3):274-81
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Objetivo: Avaliar se um programa de exercícios supervisionado melhora a qualidade de vida (QV) de
pacientes com carcinoma diferenciado de tireoide (CDT) em tratamento de supressão deTSH com levotirotoxina (L-T4). Sujeitos e métodos: Inicialmente, foi feito um estudo cruzado para se comparar a
QV e a qualidade de vida relacionada à saúde (QVRS) em pacientes com hipertireoidismo subclínico
(HSC, n = 33) e indivíduos eutiroides (EU; n = 49). Na fase prospectiva do estudo, os pacientes com
HSC foram randomizados de forma não cega para participar (HSC-Tr = pacientes treinados; n = 16)
ou não (HSC-Sed = pacientes não treinados; n = 17) de um programa de exercícios supervisionado.
O programa de exercícios consistiu de 60 minutos de atividade aeróbica e alongamento, duas vezes
por semana, por 12 semanas. A qualidade de vida foi avaliada pelos questionários WHOQOL-Bref, e
a QVRS pelo SF-36. Resultados: Os pacientes com HSC apresentaram escores estatisticamente mais
baixos do que os EU no domínio “físico” do WHOQOL-Bref, além dos domínios “função física”, “papel físico”, “dor corporal”, “saúde geral”, “vitalidade”, “papel emocional” e “saúde mental” do SF-36.
Após três meses, os pacientes HSC-Tr mostraram melhora nos domínios “físico” e “psicológico” do
WHOQOL-Bref (p < 0,05) e nos domínios “função física”, “papel físico”, “dor corporal”, “vitalidade” e
“saúde mental” do SF-36. Conclusão: Os pacientes em terapia de supressão de TSH com L-T4 para
CDT apresentaram QV e QVRS afetados negativamente quando comparados com sujeitos EU, mas
essas avaliações melhoraram após três meses de um programa de exercícios. O exercício parece ter
um papel importante no acompanhamento de pacientes com CDT, já que ele parece minimizar os
efeitos do tratamento na QV e QVRS. Arq Bras Endocrinol Metab. 2014;58(3):274-81
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D

ifferentiated thyroid carcinoma is the most frequent endocrine malignant neoplasia, accounting to more cases of death than all other endocrine neoplasms together (1). The overall mortality, however,
is less than 10%, and patients have a very high survival
rate due to the biological behavior of most tumors, and
to the effectiveness of the treatment (2).
Conventional DTC treatment consists of total or
partial thyroidectomy, ablation of thyroid tissue remnant with radioiodine administration, and TSH-suppressive therapy with levothyroxine (L-T4), what causes
exogenous subclinical hyperthyroidism (SCH). SCH is
an entity characterized by low or undetectable serum
TSH concentrations with normal free T4 (fT4) and free
T3 (fT3) serum concentrations (3). These biochemical
alterations are associated with increased cardiovascular risk (4), fatigue (5), decreased bone mineral density (6), and lower muscle function of upper limbs (7).
Thus, DTC patients may experience some signals and
symptoms characteristic of DTC besides others related
to SCH, resulting in poor quality of life (8,9).
Several observational and clinical trials have
demonstrated that physical activity is associated with
health benefits after cancer diagnosis (10-12), and in
cancer survivors (5,13). According to the American
College of Sports Medicine, physical activity is not
only feasible but safe during and after cancer treatment, with induced-improvements in aerobic capacity,
muscular strength, fatigue and, consequently, quality
of life in some cancer survivors (14). Considering this
evidence, the adoption of physical activity program as
a non-pharmacological therapy in cancer rehabilitation
has been increasing nowadays.
Until this moment, little is known about the relationship between physical activity and DTC. Recently,
Kitahara and cols. studied the relationship between
obesity and thyroid cancer risk using data from five
prospective cohorts (n = 848,932). Over 10.0 years of
follow-up, it was evidenced that obesity is an independent risk factor for thyroid cancer, since body mass index was positively correlated with thyroid cancer risk,
independent of sex (15). On the other hand, the same
authors also found that physical inactivity and history
of diabetes mellitus were not associated with the risk of
thyroid cancer (16).
Data are still limited concerning the effects of physical activity on health outcomes in thyroid cancer surviArq Bras Endocrinol Metab. 2014;58/3

vors. Our group observed that DTC patients on TSHsuppressive therapy with L-T4 had lesser perception of
fatigue, increase in muscle mass and reduction in the
variables reflecting whole body fat after twelve weeks of
60-minute aerobic and stretching exercises (5). To our
knowledge, this is the first study that evaluated the benefits of physical activity in DTC survivors. Since DTC
patients have an excellent survival rate, health improvements induced by physical activity are as important as
the perception of better quality of life. Therefore, the
aim of the study was to evaluate if a supervised exercise
training program improves the quality of life of DTC
patients on TSH-suppressive therapy with L-T4.

SUBJECTS AND METHODS
Study and sample
Initially, a cross-sectional study was performed to compare the quality of life (QoL) and the health-related
quality of life (HRQoL) between SCH patients (n =
33, 2 men) and euthyroid subjects (n = 49, 7 men).
In the prospective phase of the study, SCH patients
were randomized in a non-blinded fashion to either
participate (SCH-Tr = trained patients; n = 16) or not
(SCH-Sed = untrained patients; n = 17) in a supervised
exercise training program. After three months of intervention (conventional treatment for DTC and exercise
training; SCH-Tr) or observation (conventional treatment for DTC; SCH-Sed), all baseline measurements
were repeated.
SCH patients were recruited from the Endocrine
Clinic of Clementino Fraga Filho Hospital (Universidade Federal do Rio de Janeiro, Brazil). They were all
on TSH-suppressive therapy with L-T4 for DTC for at
least six months prior the beginning of the study. Other
inclusion criteria were: serum TSH < 0.4 mU/L, serum
fT4 levels between 0.8 and 1.9 ng/dL, and absence
of functioning thyroid tissue or metastasis (negative
whole body radioiodine scan and undetectable serum
thyroglobulin).
The control group that participated in the cross-sectional study was composed of euthyroid subjects (EU)
with serum TSH and fT4 levels within the reference
range, negative thyroid peroxidase antibody (TPOAb), and no history of thyroid disease.
SCH patients and EU subjects should be ≥ 18 yearsold and have sedentary lifestyle for at least six months
prior the beginning of the study. The exclusion crite275
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ria for both groups were: current smoking, the use of
drugs that could interfere with thyroid status (except
for L-T4 in SCH patients), and any cardiovascular or
chronic disease, even if treated. Subjects with muscle or
joint alterations that could limit physical activity practice were also excluded.
The study was approved by the local ethics committee, and all participants gave their written informed
consent to participate in the study.

Clinical evaluation and Laboratory assays
At first, all subjects were submitted to a structured interview carried out by an endocrinologist in order to
obtain information about history, clinical signs and
symptoms of thyroid disease; the use of medications;
health-related habits, such smoking, alcohol consumption and physical activity; coronary risk factors and
diagnosis of other diseases.
SCH patient hormone profile was obtained from
medical records, and EU subjects had hormone profile
done at the Clinical Pathology laboratory of the same
hospital.
Serum TSH, fT4, and TPO-Ab levels were measured by immunochemiluminescent procedures (Immulite, Diagnostic Products, Los Angeles, CA). Reference ranges for TSH and fT4 were respectively 0.4-4.0
µIU/mL and 0.9-1.8 ng/dL. Serum levels of TPO-Ab
> 35 IU/mL were considered positive. The intra-assay
coefficients of variation were 3.8-12.5%, 4.4-7.5% and
4.3-5.6% for TSH, fT4 and TPO-Ab, respectively, and
the inter-assay coefficients of variation were 4.6-12.5%,
4.8-9.0%, and 7.8-10.5%.
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Overall quality of life – WHOQOL-Bref
The WHOQOL-Bref – The World Health Organization Quality of Life – was used to assess overall QoL,
on its translated and validated Portuguese version (17).
This instrument has 26 items that produce scores in
four domains related to QoL: physical health, psychological health, social relationships, and environment.
Domain scores are structured in a positive direction,
i.e., higher scores denote better quality of life, ranging
from 4 to 20.
The WHOQOL-Bref self-assessment was performed
during the clinical evaluation, under the supervision of
an endocrinologist. The internal consistency of the instrument was considered satisfactory (α = 0.88) by the
Cronbach Alpha coefficient.
276

Health-related quality of life – SF-36
The SF-36 – Medical Outcomes Study 36 Item Short-Form Health Survey – was used to assess HRQoL on
its translated and validated Portuguese version (18).
This instrument has 36 items that produce scores in
eight domains related to HRQoL: physical function,
general health, vitality, mental health, social function,
role-emotional, role-physical, and bodily pain. Domain
scores are also structured in a positive direction, ranging from 0 to 100.
The SF-36 self-assessment was performed during
the clinical evaluation, under the supervision of an endocrinologist. The internal consistency of the instrument was considered satisfactory (α = 0.94).

Exercise training program
SCH patients underwent an exercise training program
composed of aerobic and stretching exercises, twice a
week, during twelve weeks. Aerobic exercises sessions
lasted 60 minutes, divided into three phases: warm-up
(approximately 5 minutes), main part (approximately
50 minutes), and cool down (approximately 5 minutes). Exercises were performed on a treadmill. Prescription of aerobic exercise was individual, considering the
maximum heart hate on the exercise cardiopulmonary
testing, as previously described (19), and the aerobic
fitness of each patient. During the main part of the
exercise, SCH patients had to keep heart rate between
65 and 75% of the maximum heart rate, or under the
anaerobic threshold heart rate. Heart rate was recorded
all along the exercise session by means of a monitor
(Polar, USA), and blood pressure was measured every
10 minutes during the exercise session. SCH patients
were advised to keep hydrated.
All exercise sessions were performed at the Physical Education School of the same university, under supervision of a physical educator. SCH-Tr and SCH-Sed
maintained L-T4 replacement during all the study.

Statistical analysis
Descriptive analyses were presented as medians, 25th
and 75th percentiles (interquartile range), and relative frequency. At baseline, comparisons of continuous
variables between SCH patients and EU subjects were
determined by the Mann-Whitney U-Test, whereas
comparisons of categorical variables were determined
using the Fisher’s Exact Test. In the prospective phase
of the study, comparisons between SCH-Tr, SCH-Sed
Arq Bras Endocrinol Metab. 2014;58/3
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and EU subjects were determined using the Kruskall-Wallis Test, and the differences were identified using
the Mann-Whitney U-Test with Bonferroni correction
(p < 0.016).
The impact of exercise training program or observation on QoL and HRQoL was assessed using the
Wilcoxon Test with the following comparisons: SCHTrbaseline vs. SCH-Tr3months and SCH-Sedbaseline vs. SCHSed3months. Inter-groups comparisons of the impact of
the exercise training program or observation on QoL
and HRQoL were determined comparing the variations
(∆) of each group with the Mann-Whitney U-test (∆ =
QoL and HRQoL scores after three months – QoL and
HRQoL scores at study baseline).
Differences were statistically significant at p < 0.05,
and borderline significance was considered at 0.05 ≥ p
< 0.07 (SPSS 13.0 for Windows; Inc., Chicago, IL).

RESULTS
Cross-sectional study
Baseline clinical characteristics and thyroid hormone
profile of SCH patients and EU subjects are shown in
table 1. Most participants of both groups were female
who were not on menopause, with body mass index
(BMI) classified as overweight (pre-obese) according
to the World Health Organization definition (20).
There were no differences between the groups with
respect to age, menopause status, BMI and gender (all
p-values < 0.05). SCH patients presented lower serum
TSH (p = 0.04) and higher serum fT4 (p = 0.04) levels
than EU subjects.

Concerning QoL, SCH patients had lower median scores on physical and environmental domains
of WHOQOL-Bref in relation to the other domains.
SCH patients and EU subjects statistically differed only
in terms of physical domain, which was better in EU
subjects (p < 0.01) (Table 2).
In the SF-36 analysis, it was observed that SCH patients had lower median scores on “role-emotional”,
“vitality”, and “bodily pain” domains in comparison to
the other domains. SCH patients had systematically lo
wer scores on all domains compared to EU subjects (p <
0.05), excepting for social domain (p = 0.45) (Table 2).
On both instruments, social domain of SCH patients was not impaired.

Non-blinded randomized controlled trial
At baseline, SCH-Tr and SCH-Sed patients were well-matched for demographic data, thyroid hormone profile (Table 1), and WHOQOL-Bref and SF-36 scores
(Table 2) (all p-values > 0.05).
All SCH patients that composed the SCH-Tr group
completed the exercise training program without developing joint and/or muscular alterations, or any other disease.
After three months of exercise training, SCH-Tr
patients improved median physical and psychological
scores of WHOQOL-Bref, with statistical significance
(Table 3). Median variations (D) were positive in the
four domains (p < 0.05 for physical and psychological),
pointing to a beneficial effect of exercise training on
QoL. SCH-Sed patients did not show any difference on
both median scores and variations of WHOQOL-Bref
domains (Table 3).

Age (years)
Gender (male; %)

SCH (n = 33)

SCH-Tr (n = 16)

SCH-Sed (n = 17)

EU (n = 49)

p-value¥

p-value*

48.0 (41.3 – 50.8)

48.0 (39.8 – 55.0)

48.0 (42.0 – 50.5)

50.0 (40.5 – 56.0)

0.37

0.47

6.1

6.3

5.9

14.3

0.26

0.50

Disease duration (years)

6.0 (4.0 – 10.5)

9.0 (3.8 – 14.3)

6.5 (4.3 – 12.3)

–

–

0.70

TSH (mU/L)

0.09 (0.02 – 0.2)

0.1 (0.1 – 0.3)

0.05 (0.02 – 0.2)

2.21 (1.57 – 2.71)

0.04

< 0.01

FT4 (ng/dL)

1.7 (1.5 – 1.8)

1.6 (1.5 – 1.8)

1.7 (1.4 – 1.8)

1.05† (0.98 – 1.12)

0.04

< 0.01

42.4

56.3

29.4

46.9

0.25

0.28

26.6 (22.0 – 31.3)

25.4 (22.1 – 30.1)

27.9 (22.3 – 32.6)

27.0 (23.6 – 30.1)

0.51

0.63

Menopause (yes; %)
BMI (kg/m )
2

†

SCH-Tr: subclinical hyperthyroidism patients that participated of the exercise training program; SCH-Sed: subclinical hyperthyroidism patients that did not participated of the exercise training
program; results are presented as median (25th and 75th percentiles) or relative frequency.
* Kruskal-Wallis Test (SCH-Tr vs. SCH-Sed vs. EU); statistical significance for p < 0.05.
†
Mann-Whitney U-test with Bonferroni correction; statistical significance for p < 0.016 (SCH-Tr ≠ EU; SCH-Sed ≠ EU).
¥
Mann-Whitney U-test (SCH vs. EU); statistical significance for p < 0.05.
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Table 2. Baseline WHOQOL-Bref and SF-36 scores of patients according to the exercise intervention and in euthyroid subjects
SCH (n = 33)

SCH-Tr (n = 16)

SCH-Sed (n = 17)

EU (n = 49)

p-value¥

p-value*

Physical

12.0 (10.9 -14.7)

12.3 (11.1 – 14.1)

12.6 (10.9 – 14.6)

15.4† (12.7 – 17.0)

< 0.01

0.01

Psychological

13.7 (11.0 – 15.7)

13.7 (12.0 – 14.7)

13.3 (10.0 – 15.7)

14.0 (12.1 – 15.3)

0.40

0.59

Social

14.0 (12.0 – 16.0)

14.7 (11.0 – 16.0)

14.7 (12.0 – 16.0)

14.7 (12.0 – 17.0)

0.26

0.73

Environmental

12.0 (9.5 – 12.5)

11.8 (9.2 – 12.5)

12.0 (10.8 – 13.0)

12.5 (10.5 – 14.0)

0.16

0.22

Physical function

55.0 (36.3 – 87.5)

55.0 (38.8 – 87.5)

62.5 (41.3 – 88.8)

85.0† (65.0 – 95.0)

< 0.01

< 0.01

Role-physical

50.0 (25.0 – 100.0)

50.0 (25.0 – 100.0)

50.0 (0. – 87.5)

100.0† (75.0 – 100.0)

< 0.01

< 0.01

WHOQOL-Bref domains

SF-36 domains

Bodily pain

41.0 (22.0 – 84.0)

46.0 (41.0-78.5)

51. 0 (24.3 – 74.0)

74.0 (51.0 – 84.0)

0.03

0.01

General health

59.5 (41.3 – 87.0)

57.0 (46.8 – 85.8)

52.0 (38.5 – 77.0)

77.0† (61.0 – 87.0)

0.02

< 0.01

Vitality

45.0 (25.0 – 55.0)

45.0 (40.0 – 50.0)

40.0 (22.5 – 77.5)

65.0† (50.0 – 75.0)

< 0.01

< 0.01

Social functioning

75.0 (50.0 – 100.0)

75.0 (40.6 – 100.0)

50.0 (37.5 – 93.8)

87.5 (62.5 – 100.0)

0.45

0.13

Role-emotional

33.3 (0.0 – 100.0)

33.3 (0.0 – 100.0)

33.3 (0.0 – 100.0)

100.0 (66.7 – 100.0)

< 0.01

< 0.01

Mental health

56.0 (36.0 – 80.0)

56.0 (36.0 – 72.0)

44.0 (34.0 – 80.0)

70.0† (57.0 – 87.0)

0.02

< 0.01

†

†

Results are presented as median (25th and 75th percentiles).
* Kruskal-Wallis Test (SCH-Tr vs. SCH-Sed vs. EU); statistical significance for p < 0.05.
†

Mann-Whitney U-test with Bonferroni correction; statistical significance for p < 0.016 (SCH-Tr ≠ EU; SCH-Sed ≠ EU).

¥

Mann-Whitney U-test (SCH vs. EU); statistical significance for p < 0.05.

Table 3. WHOQOL-Bref and SF-36 scores of trained and untrained patients after 3 months of physical activity or observation and their median variation
from baseline to 3 months
SCH-Tr (n = 16)

SCH-Sed (n = 17)

3 months

D

Physical

15.7 (12.7 – 17.6)*

2.6 (0.6 – 4.3)‡

Psychological
Social
Environmental

3 months

D

12.6 (11.1 – 13.7)

0.0 (-2.1 – 0.9)

WHOQOL-Bref dimensions
14.3 (13.5 – 17.0)*

‡

1.3 (0.8 – 2.7)

13.3 (10.7 – 14.7)

0.0 (-1.0 – 1.0)

14.7 (12.3 – 17.3)

1.3 (0.0 – 3.7)

14.7 (12.0 – 16.0)

0.0 (-1.0 – 1.3)

12.3 (10.5 – 14.8)

1.4 (0.1 – 2.9)

12.0 (10.5 – 12.8)

0.0 (-1.5 – 1.3)

82.5 (60.0 – 90.0)*

10.0 (0.0 – 25.0)‡

60.0 (52.5 – 70.0)

-2.5 (18.8 – 5.0)

SF-36 domains
Physical function

100.0 (25.0 – 100.0)

0.0 (0.0 – 43.8)

50.0 (25.0 – 100.0)

0.0 (-25.0 – 25.0)

Bodily pain

68.0 (43.8 – 84.0)*

11.0 (0.0 – 22.8)¥

51.0 (40.5 – 73.0)

-1.0 (10.8 – 19.0)

General health

74.5 (48.3 – 92.0)

5.0 (-3.8 – 14.3)¥

52.0 (36.0 – 69.5)

-5.0 (-15.0 – 7.5)

Vitality

60.0 (51.3 – 96.9)*

15.0 (10.0 – 35.0)‡

45.0 (30.0 – 60.0)*

5.0 (-20.0 – 15.0)

Social functioning

75.0 (53.1 – 96.9)

0.0 (-21.9 – 34.4)

62.5 (50.0 – 81.3)

0.0 (-12.5 – 18.8)

Role-emotional

100.0 (0.0 – 100.0)

0.0 (0.0 – 50.0)

33.3 (0.0 – 66.7)

0.0 (-33.3 – 0.0)

Mental health

68.0 (60.0 – 79.0)*

12.0 (0.0 – 32.0)

52.2 (40.0 – 70.0)*

8.0 (-12.0 – 14.0)

Role-physical

†

¥
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* Wilcoxon test (3 months vs. baseline); statistical significance – p < 0.05.
†

Wilcoxon test (3 months vs. baseline); borderline statistical significance – p < 0.07.

‡

Mann-Whitney test (SCH-Tr vs. SCH-Sed); statistical significance – p < 0.05.

¥

Mann-Whitney test (SCH-Tr vs. SCH-Sed); borderline statistical significance – p < 0.07.

Regarding HRQoL, SCH-Tr patients had better median scores on all SF-36 domains than baseline values, with
statistical significance for “physical function”, “role-physical”, “bodily pain”, “vitality”, and “mental health” domains. Median variations were positive for “physical func278

tion” (p < 0.05), “bodily pain” (p < 0.07), “general health”
(p < 0.07), “vitality” (p < 0.05), and “mental health” (p <
0.07) (Table 3). SCH-Sed patients had statistically higher
scores on “vitality” and “mental health” domains than
baseline values, although without clinical significance.
Arq Bras Endocrinol Metab. 2014;58/3

Social domain of WHOQOL-Bref and SF-36 remained the same in both groups.

DISCUSSION
Differentiated thyroid carcinoma is one of the most
curable of all cancers (2) with high long-term survival rates. DTC conventional treatment includes TSH-suppressive therapy with L-T4 to maintain patients
subclinicaly hyperthyroid in order to minimize the
risk of disease recurrence. Subclinical hyperthyroidism
however, is associated with physical and psychological
disabilities that could affect negatively QoL (4-7). Furthermore, for some patients, knowing that they have
cancer could potentially lead to poor QoL. Therefore, the relationship between thyroid cancer follow-up
and QoL has been explored in the last years in order to
provide better supportive care to increase survival rates
with good QoL.
In this non-blinded randomized controlled trial,
SCH patients on TSH-suppressive therapy with L-T4
for DTC were initially compared with euthyroid subjects in terms of QoL and HRQoL. The groups differed for most of the aspects of QoL and HRQoL, with
worse results for SCH patients.
Lee and cols. found that 316 Korean disease-free
survivors of DTC had poor HRQoL compared with
sex and age-matched controls, especially in functional
domains. The multiple analyses showed that fatigue,
anxiety, and depression were the most important factors related to HRQoL impairment (21). Similarly,
Husson and cols. investigated the associations between
HRQoL, clinical and socio-demographic characteristics
and thyroid cancer symptoms in a sample of 306 longterm thyroid cancer survivors. Patients had impairments on cognitive, physical, emotional, role and social
functioning of HRQoL compared with age-and sexmatched cancer free controls. Thyroid cancer symptoms (neuromuscular, concentration, sympathetic and
psychological problems) were the major determinants
of HRQoL rather than clinical and socio-demographic factors alone (22). A study conducted with urban
multi-ethnic Asian individuals also revealed that thyroid
cancer survivors had poor HRQoL compared with the
overall population (23). The social functioning domain
was the only one that was preserved, which was also
detected in our study. Corroborating these findings,
a study performed with 518 thyroid cancer survivors
showed that, although thyroid cancer was associated
Arq Bras Endocrinol Metab. 2014;58/3

with physical and psychological problems, reported by
64.5% of patients, they were well integrated in society,
including family and work (24).
The time of disease diagnosis and follow-up seems
to play an important role on the relationship between
thyroid cancer and HRQoL (25-27). Crevenna and
cols. studied 150 consecutive patients with DTC and
found that the domains “mental health”, “role-emotional”, “role-physical”, “social functioning”, and
“vitality” were severely impaired on the subgroup of
patients with recent diagnosis (until one year). When
the role group was considered (mean period of diagnosis = 5.5 ± 6.0 years; range = 0 -23.0 years) HRQoL
was positively correlated with the time since initial
diagnosis, except the domains “vitality” and “roleemotional”, which remained impaired (25). Hoftijzer
and cols. observed that cured DTC patients (median
duration of cure = 6.34 years; range 0.3-41.8) had
poor QoL in comparison with controls, but the duration of the cure had an important role in predicting QoL (26). Similar findings were also presented by
Pelttari and cols. when patients with cured DTC with
mean period of initial treatment of 12.4 years (range =
5.0-20.0) reported QoL similar to that of the overall
population (27).
In the prospective phase of the present study, SCH
patients were randomized in a non-blinded fashion to
either participate (SCH-Tr) or not participate (SCHSed) in a supervised exercise training program. After
three months, SCH-Tr improved for most of the aspects of QoL and HRQoL.
It is well recognized that physical activity is associated with better physical and psychological health
and quality of life among diseased and non-diseased
populations (28,29). Reviews about the relationship of
physical activity and cancer survivors show that physical activity has benefits in improving risk factors associated with cancer prognosis, and it is generally well
tolerated during and after treatment without adverse
events (30-32). Recently, a systematic review including
40 randomized controlled trials and controlled clinical
trials aimed to evaluate the effectiveness of exercise on
HRQoL of adult cancer survivors (breast, colorectal,
head and neck, lymphoma, and others). The results
suggested that exercise has a positive effect on overall
and different domains of HRQoL compared with usual
care or other non-exercise intervention (32).
To the authors’ knowledge, this is the first study
to assess the effect of a supervised exercise training
279
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program on QoL and HRQoL of DTC survivors.
Moreover, two widely instruments were used: the
WHOQOL-Bref, which is designated to evaluate overall QoL, including some domains that are not directly
influenced by health status; and the SF-36, which is designed to evaluate the extent to which the individual
usual or expected QoL aspects are affected by a medical condition or its treatment (18). The results showed
that exercise also had a positive effect on QoL and
HRQoL of DTC patients, as previously described for
patients with other types of cancer (32).
Considering that DTC patients generally have
good prognosis and long-time survival rate, all strategies that can contribute to a better quality of life of
patients should be considered. In this scenario, exercise
seems to be an important and effective intervention
and, therefore, patients should be encouraged to have
an active life. It is important to reinforce that, although
it was observed that QoL and HRQoL of SCH-Tr had
improved, scientific and clinical evidences about the
effect of exercise on health-related outcomes on DTC
survivors are still limited. Further studies are required,
especially randomized controlled trials.
In summary, patients on TSH-suppressive therapy
with L-T4 for DTC had impaired QoL and HRQoL
compared to euthyroid subjects, but they were improved after 3 months of a supervised exercise training program. Therefore, exercise seems to play an important role in the follow-up of DTC patients, since it
seems to minimize the adverse effects of the treatment
on QoL and HRQoL.
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