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Abstract:    Differentiated thyroid carcinoma (DTC) generally has a favorable outcome. Thyroid disease, treatments, 
stress, and comorbidity can compromise health-related quality of life (QoL) and indirectly weigh upon the outcome. 
From 2004 to 2008, we evaluated QoL longitudinally in 128 DTC subjects. During scheduled examinations, subjects 
were asked to undergo a semi-structured psychiatric interview and five rated inventories. The same examination was 
conducted in 219 subjects after surgery for benign thyroid pathology. Low scores represent a better QoL. DTC and 
control subjects were similar in terms of age, male/female ratio, concomitant psychopharmacological treatments, and 
frequency of psychiatric diseases. In DTC subjects, Billewicz scale (BS) scores showed an increasing trend over time, 
especially among females. The ad hoc thyroid questionnaire (TQ) scores were similar in both groups and did not 
change over time, but at the end of the study ad hoc TQ and BS were significantly related. Ad hoc TQ scores were also 
related to age on entry to the study. In both male and female DTC subjects, Hamilton’s tests for anxiety (HAM-A), but 
not for depression (HAM-D), showed an improving trend. At the end of the study, HAM-A and HAM-D scores were 
comparable to those of the control group. HAM-A and HAM-D were both positively correlated with the stage of cancer 
and the time between diagnosis and treatment. Only HAM-D correlated with age on entry to the study. Kellner 
symptom questionnaire (KSQ) item scores were higher in DTC subjects than in controls. The change over time in the 
items including anxiety, somatization, depression, and hostility was significant. Somatization and hostility were more 
significantly reduced in DTC females than in DTC males. Hostility scores were significantly lower in DTC subjects than 
in controls at the end of the study. Somatization and depression were significantly related to staging on diagnosis and 
age on entry to the study. Our study confirms a wide variation of illness perception in DTC subjects, which is generally 
unrelated to the favorable clinical follow-up of the disease. Psychological evaluation during long-term follow-up im-
proved QoL scores, which reached the same levels noted in subjects with a history of thyroid surgery for benign thyroid 
pathology. Our data indicate that special attention should be paid to QoL in older DTC subjects and those with more 
severe staging on diagnosis. 
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1  Introduction 
 

Differentiated thyroid carcinoma (DTC) is gen-
erally associated with a favorable prognosis, with the 
ten-year survival rate reaching 90%–95% (Schlum-

berger and Torlontano, 2000), but the mortality rate 
climbs gradually from the age of 40–45 years (Hay-
mart, 2009). Subjects with DTC remain at risk of tu-
mor recurrence/persistence for decades after diagnosis, 
which highlights the importance of long-term follow- 
up (Pacini et al., 2010; Tala and Tuttle, 2010).  

Quality of life (QoL) is defined as an individual’s 
perception of his or her position in life, in the context 
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of the culture and value systems in which he or she 
lives and in relation to his or her goals, expectations, 
standards, and concerns (Crevenna et al., 2003). 
Cancer rehabilitation involves improving psycho-
logical symptoms and the perception of restored 
well-being after or during treatment (Crevenna et al., 
2003). QoL has been extensively evaluated in DTC 
subjects independently of the cognitive and job-  
related disturbances brought about by changes in 
circulating thyroid hormone levels for diagnostic and 
therapeutic purposes (Dow et al., 1997; Botella- 
Carretero et al., 2003; Golger et al., 2003). More 
recently, the clinical benefits of the use of recombi-
nant human thyroid-stimulating hormone (TSH), 
versus thyroid hormone withdrawal, on the preserva-
tion of QoL have been demonstrated (Schroeder et al., 
2006; Taïeb et al., 2009; Lee et al., 2010). On the 
other hand, few studies have evaluated QoL in DTC 
subjects on stabilized levo-thyroxine (L-T4) sup-
pressive treatment a long time after primary therapies. 
Moreover, these studies have been hampered by the 
small number of subjects involved and of QoL ques-
tionnaires administered and by the type of control 
group chosen (Crevenna et al., 2003; Schultz et al., 
2003; Dagan et al., 2004; Tan et al., 2007). 

In 2005, our group published the results of a 
study conducted on a cohort of 61 DTC subjects in 
whom QoL was tested by means of the Kellner 
symptom questionnaire (KSQ) and the Hamilton de-
pression scale and compared with that of a matched 
cohort of subjects on L-T4 therapy after surgery for 
benign thyroid pathology (Giusti et al., 2005). The 
study revealed that DTC subjects suffered a QoL im-
pairment that correlated positively with age and 
prognostic risk, as evaluated by means of the metas-
tasis age completeness invasiveness size (MACIS) 
score, one of the prognostic factors for papillary thy-
roid carcinoma (Hay et al., 1993). The fact that a slight 
improvement in the item somatization was observed in 
a sub-set of 31 of the same DTC subjects, retested 
8–14 months later, prompted us to hypothesize that 
QoL improves when longitudinal follow-up comprises 
psychological evaluation (Giusti et al., 2005). 

More recently, two further studies have been 
published in this field. Hoftijzer et al. (2008) used 
four validated health-related questionnaires to evalu-
ate QoL in a cohort of 153 cured DTC subjects. They 
recorded significantly lower QoL scores in DTC 

subjects than in controls, and found that prolonged 
follow-up in a disease-free condition was an impor-
tant predictor of improvement in QoL. Using a vali-
dated perception questionnaire, Hirsch et al. (2009) 
evaluated illness perception in a study group of 110 
consecutive subjects with a history of DTC under 
routine follow-up. They found that subjects perceived 
their illness on a subjective and emotional basis and 
that a lower level of education, short time since the 
last treatment, disease persistence, and the number of 
iodine treatments were associated with QoL impair-
ment. A conclusion shared by all these studies is that 
psychological well-being requires attention, and that a 
trained psychologist should be included in the multid-
isciplinary team that manages DTC. 

The aim of our five-year study was to evaluate 
QoL in a cohort of 128 DTC subjects by means of 
several instruments, both self-rated and physician- 
administered. Test scores obtained longitudinally 
were correlated with clinical data. In this study, we 
used self-rated questionnaires, both constructed ad 
hoc and previously well-validated in thyroid pathol-
ogy (Giusti et al., 2005), and well-known instruments 
used extensively by thyroidologists (Billewicz et al., 
1969) or psychiatrists (Hamilton, 1959; 1960). The 
objectives of the study were: (1) to confirm the wide 
variation of illness perception (Crevenna et al., 2003; 
Hirsch et al., 2009) in DTC subjects, as already 
documented in the whole spectrum of thyroid pa-
thologies (Bianchi et al., 2004; Miccoli et al., 2007), 
which, however, should require a new specific thy-
roid questionnaire (Watt et al., 2010); (2) to verify our 
previous impression (Giusti et al., 2005) that, in un-
selected DTC, periodic follow-up examinations and 
the use of less aggressive diagnostic/therapeutic 
methods (Lee et al., 2010) improve health-related 
QoL over time; (3) to demonstrate that the prolonged 
follow-up of DTC subjects normalizes QoL to the 
levels reported in subjects with benign post-surgical 
thyroid pathology. 

 
 

2  Subjects and methods 

2.1  Subjects 

The study group consisted of 128 out-patients 
aged 20–92 years with a history of DTC who were 
under routine follow-up in our Endocrine Unit from 
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2004 to 2008. In 95% of subjects, initial therapy 
consisted of near-total thyroidectomy; this was fol-
lowed by one or more cycles of radioiodine in 80%. 
Histology of DTC was papillary, follicular variant of 
papillary, follicular, medullary, insular, Hurthle and 
cancer of unknown malignant potentiality in 89, 17, 9, 
8, 2, 2, and 1 subjects, respectively. Tumor staging on 
diagnosis was available in 98% of subjects. A total of 
78% of subjects were at a low-risk stage (stages 1–2), 
while the remainders were at a high-risk stage (stage 3: 
13%; stage 4: 9%). Over the same period, a cohort of 
219 subjects aged 24–89 years who had undergone 
thyroidectomy (lobectomy or near-total thyroidec-
tomy) for benign thyroid pathologies (goiter 48%, 
hyperthyroidism 33%, indeterminate cytology 17%, 
suspicious calcitonin levels 2%) was evaluated as a 
control group. All DTC subjects and 90% of controls 
were on treatment with L-T4 at the time of the study. 
Informed consent was obtained yearly from all par-
ticipants and the study was approved by the institu-
tional ethics committee. 

2.2  Methods 

At the time of scheduled examination, all sub-
jects were also asked to undergo psychological 
evaluation. Clinical examination comprised history, 
evaluation of current therapies, physical examination, 
neck sonography (AU 5 Idea equipped with linear  
7.5 MHz probe; Esaote, Genoa, Italy), and blood tests. 
Disease-specific morbidity was evaluated by the en-
docrinologist by means of Billewicz scale (BS) 
(Billewicz et al., 1969) and a self-administered ad hoc 
thyroid questionnaire (TQ). A semi-structured clini-
cal interview to assess psychiatric status was con-
ducted by a psychiatrist. Psychological well-being 
was evaluated by means of the Hamilton scales for 
anxiety (HAM-A) (Hamilton, 1959) and depression 
(HAM-D) (Hamilton, 1960). All subjects were then 
asked to complete the Italian version (Fava and 
Kellner, 1982) of the self-rated KSQ (Kellner, 1971). 

2.3  Survey measurements 

2.3.1  Billewicz scale 

An Italian translation of BS (Billewicz et al., 
1969) was used to assess disease-specific morbidity 
(or inadequate L-T4 treatment). Seven symptoms 
(perspiration, hoarseness, paresthesia, skin dryness, 

constipation, hearing loss, and weight increase) and 
five signs (motor slowness of movement, lack of 
Achilles reflex, rough skin, eyelid edema, and cold 
skin) were assessed as an observer-rated set of clinical 
findings that have been used in studies of hypothy-
roidism. One point was assigned for each symptom or 
sign found, with a maximum score of 12. In women 
younger than 55 years, another point was added to the 
BS score recorded. 

2.3.2  Ad hoc thyroid questionnaire 

The ad hoc TQ was prepared as a simplified 
version of the medical outcome study 36-item short 
form survey (SF-36), which is a well-validated 
measure of general health status (Ware and Sher-
bourne, 1992). TQ comprised 39 questions grouped 
into eight items designed to explore changes in general- 
health perception, physical function, presence or 
absence of physical pain, social relations, mental 
health, osteoarticular pain, tiredness or vitality, and 
specific symptoms. TQ was scored by assigning one 
point for each negative reply (no physical or mental 
changes) and two points for each positive reply 
(physical or mental changes). The total score ranges 
from 39 to 78. 

2.3.3  Hamilton for anxiety 

The HAM-A (Hamilton, 1959) is a rating scale 
developed to measure the severity of anxiety symp-
toms. The scale consists of 14 items. Each item 
represents a cluster of different symptoms (from 2 to 
8) which are linked to one another by nature or cor-
related by clinical experience. Items 7–13 indicate 
somatic anxiety, whereas items 1–6 and item 14 in-
dicate psychic anxiety. Each item is scored on a scale 
of 0 to 4 (absent, mild, moderate, severe, very severe— 
the last one being rarely used), with a total score 
ranging from 0 to 56. 

2.3.4  Hamilton for depression 

The HAM-D (Hamilton, 1960) is a rating scale 
developed to measure the severity of depressive 
symptoms. HAM-D evaluates 21 items pertaining to 
the affective field. The presence of depressive symp-
toms corresponds to scores of up to a maximum of 66. 
HAM-D had already been validated in subjects who 
had undergone thyroid surgery for DTC or benign 
thyroid pathology (Botella-Carretero et al., 2003). 
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2.3.5  Kellner symptom questionnaire 
 

The self-rated KSQ had already been used by us 
(Giusti et al., 2005) and others (Lee et al., 2010) in 
similar studies of DTC. KSQ comprises eight sub-
scales. The items anxiety, depression, somatization, 
and hostility evaluate the degree of psychological 
discomfort or lack of well-being on a numerical scale 
ranging from 0 to 23 for each item. Higher scores 
indicate a lower OoL.  

2.3.6  Mini-mental state 

The mini-mental state examination (MMSE) 
was used to evaluate cognitive function during the 
five-year study. Normative data from the Italian 
population were used (Measso et al., 1991). Subjects 
with MMSE scores less than 19 (moderate or severe 
memory impairment) were not included in the study 
groups or dropped out during the study. 

2.4  Laboratory evaluations 

Serum TSH, free-T3 (f-T3), free-T4 (f-T4), 
thyroglobulin (Tg), and Tg antibodies (TgAb) were 
evaluated. TSH, f-T3, f-T4, and Tg were measured by 
means of ultra-sensitive chemiluminescence immu-
noassay (Roche Diagnostics, Mannheim, Germany). 
Normal ranges are: 0.3–4.2 mU/L for TSH, and 
3.9–6.8 pmol/L and 12.0–22.0 pmol/L for f-T3 and 
f-T4, respectively. Normal Tg values in patients 
without goiter are <90 μg/L. On the basis of the 
functional sensitivity of the assay, in TgAb-negative 
patients, a Tg level <0.5 μg/L, both after thyroid ab-
lation under L-T4 and after recombinant human-TSH, 
was our institutional cut-off to discriminate unde-
tectable from detectable Tg levels. TgAb was evalu-
ated by means of the DiaSorin assay (Saluggia, Italy); 
concentrations <100 mU/L were regarded as negative. 
In patients with medullary thyroid carcinoma (MTC), 
serum calcitonin (CT) was assayed by chemilumi-
nescence immunoassay (DiaSorin); in our laboratory, 
the normal CT range is <10 ng/L. 

2.5  Statistical analysis 

The best predictor of cure in DTC patients was 
considered to be an undetectable Tg level combined 
with negative neck sonography at least one year after 
ablative therapies. In patients with a history of MTC, 
a normal baseline CT level, combined with negative 

imaging, was considered indicative of a disease-free 
condition. DTC patients studied shortly after the 
primary therapies (follow-up <1 year) in whom Tg 
levels were negative under L-T4 were regarded as 
probably cured. DTC patients without a history of 
radioiodine ablative treatment in whom Tg levels 
were <1 μg/L and no changes in sonographic findings 
over time had been recorded were regarded as cured. 

The self-rated psychometric tests were deemed 
assessable when filled in >95% correctly. 

GraphPad Prism for Windows (Version 4.0; 
GraphPad Software, San Diego, CA, USA) was used 
for all analyses. Data are expressed as mean±standard 
error of mean (SEM) unless indicated otherwise. To 
evaluate changes in experimental parameters in DTC 
subjects during the five-year study, the non-parametric 
Kruskal-Wallis analysis of variance (ANOVA), fol-
lowed by Dunn’s Multiple Comparison test, was used. 
To compare absolute and percentage data between 
groups, Mann-Whitney and Chi-square tests were 
used. Correlation analyses between variables were 
carried out by Spearman correlation. Data below the 
functional sensitivity of the assay were analyzed for 
statistical purposes by using the functional sensitivity 
value. Significance was taken as P<0.05; exact P 
values ranging from 0.05 to 0.0001 are given. 

 
 

3  Results 

3.1  Clinical data 

At the time of the first study examination, the 
DTC group was matched for age and male/female 
ratio with the control group (Table 1). The median 
time from surgical therapy to study entry was one 
year in DTC subjects and three years in controls. 
Adiposity was a more frequent finding in DTC sub-
jects than in controls, owing to the significantly 
greater number of DTC subjects with body mass in-
dex (BMI) over 35 kg/m2 (DTC 11%, controls 1%; 
P<0.0001). Owing to the TSH-suppressive L-T4 
dosage, free thyroid hormones were higher in DTC 
subjects than in controls. During the five-year study, 
L-T4 dosage was reduced, increased, and unchanged 
in 38%, 31%, and 31% of DTC subjects, respectively. 
At the time of the last examination, L-T4 dosage was 
unchanged on average [(872.2±17.9) μg/week, me-
dian 875 μg/week, range 525–1 896 μg/week] in 
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DTC subjects. During the study period, TSH was 
profoundly suppressed (<0.10 mU/L), below the 
normal range (0.10–0.29 mU/L), in the low-normal 
range (0.30–0.99 mU/L) or inadequately controlled 
(>1.00 mU/L) in 39%, 32%, 15%, and 14% of DTC 
subjects, respectively. A second cancer was reported 
more frequently in DTC subjects than in controls 
(Table 1); in both groups, breast cancer was the most 
frequent second cancer.  

Many DTC (32%) and control (26%) subjects 
were taking psychotropic drugs for insomnia and 
anxiety, the most frequent being benzodiazepines. 
Psychoanaleptic drugs were also used in DTC (11%; 
as a continuous therapy in 43% of these subjects) and 
control (10%) subjects. A generalized anxiety disor-
der was diagnosed in 23% of DTC subjects and 29% 
of controls. A cognitive disorder was identified dur-
ing the study in three DTC subjects, who were ex-
cluded from further evaluations. The main psychiatric 
disorders in DTC subjects were anorexia nervosa 
(n=3), major depression (n=2), panic disorder (n=1), 
and hallucinatory disorder (n=1). In the control group, 
major depression was found in six subjects (Table 1). 

During the study, three DTC subjects died of 
papillary thyroid cancer (n=1), follicular thyroid 
cancer (n=1), and concomitant laryngeal cancer (n=1) 
after one, two, and three years, respectively. As-
sessment of the evolution of thyroid disease was in-

complete in seven subjects, owing to poor compliance 
with scheduled visits. A disease-free condition was 
diagnosed in 80% of the 110 subjects with DTC of 
follicular origin, and in 50% of subjects with MTC. 
DTC persisted or recurred in 11 subjects. A judgment 
of probable freedom from disease was expressed on 
the basis of clinical evolution over time in some DTC 
subjects with positive TgAb levels (n=3), incomplete 
surgery (n=2), and unperformed radioiodine ablation 
(n=10). 

3.2  Quality of life 

QoL evaluation was stopped because of cogni-
tive disorders in three DTC subjects in the 1st and 3rd 
years of the study. One subject could not complete the 
self-rated questionnaires owing to illiteracy.  

In the control group, the average BS score was 
3.2±0.1 (n=153, median 3.0, range 0–8). BS data were 
available on 95% of DTC subjects. On entry to the 
study, BS scores were lower in DTC subjects (n=116, 
2.5±0.1, median 2.0, range 0–9) than in controls 
(P=0.001), but increased significantly over five years, 
as shown by Kruskal-Wallis ANOVA (P<0.0001). 
This increase was significant in female (P<0.001), but 
not in male, DTC subjects. At the last examination, 
the BS scores were seen to have increased from the 
baseline in the whole DTC group (3.3±0.2, P<0.001 
by Dunn’s test, median 3.0, range 0–8) and no longer 
differed from that recorded in controls.  

The ad hoc TQ score in the control group was 
51.2±0.7 (n=116, median 50.5, range 40–71). Ad hoc 
TQ data were available on 78% of DTC subjects. 
There was no significant change in the self-rated ad 
hoc TQ score in the DTC group, either as a whole 
(n=94) or divided according to sex, during the study 
period. Neither baseline (51.4±0.9, median 50, range 
34–80) nor end-study (52.2±0.9, median 52, range 
33–72) ad hoc TQ scores differed significantly from 
those of the control group. Among several clinical 
variables, the only significant (P=0.03) correlation 
was between ad hoc TQ scores and age on entry to the 
study (Table 2). Ad hoc TQ scores were also signifi-
cantly correlated with BS scores at the end of the 
study (Fig. 1) but not on study entry. 

In the control group, HAM-A and HAM-D scores 
were 16.9±1.1 (n=73, median 15, range 3–48) and 
31.2±0.9 (n=83, median 30, range 9–56), respectively. 
In DTC subjects, HAM-A and HAM-D scores were 

Table 1  Some demographic and clinical data in DTC and 
control subjects 

Value* 

Parameter DTC  
group 

(n=128) 

Control 
group 

(n=219)

P 

Age (year) 54.3±14.6 52.2±12.6 NS 

Male/female ratio  26/102 33/186 NS 

BMI (kg/m2) 26.8±0.5 25.1±0.2 0.02

Time since surgery (year) 4.3±0.5 5.9±0.6 0.05

L-T4 dosage (μg/week) 864.7±15.9 674.1±15.1 <0.0001

Use of psychotropic drugs (%) 32 26 NS 

TSH (mU/L) 0.80±0.20 2.29±0.27 <0.0001

f-T3 (pmol/L) 4.8±0.1 4.2±0.1 <0.0001

f-T4 (pmol/L) 20.4±0.4 17.5±0.3 <0.0001

Second cancer (%) 9 3 0.01

Major psychopathology (%) 5 3 NS 
Values are expressed as mean±SEM or percentage, except values for 
age (mean±SD). NS: not significant 
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fully available during the five-year study period in 
62% and 57% of subjects, respectively. During the 
five-year study, a significant (P=0.002) improvement 
in HAM-A scores, but not in HAM-D scores, was 
observed in DTC subjects on ANOVA. The im-
provement in HAM-A scores was noted both in male 
(P=0.006) and female (P=0.03) DTC subjects. 
However, in DTC subjects, both rating scales on entry 
to the study (HAM-A: n=99, 23.7±1.5, median 20, 
range 3–56; HAM-D: n=82, 34.6±0.8, median 34, 

range 22–51), but not at the end of the study (HAM-A: 
n=84, 15.0±1.0, median 12, range 0–35; HAM-D: 
n=90, 31.5±0.7, median 30, range 22–49), were sig-
nificantly (HAM-A: P=0.005; HAM-D: P=0.003) 
higher than in controls. Table 3 reports the correlations 
observed between HAM-A/HAM-D and clinical pa-
rameters in DTC subjects. Scores on both tests 
showed a significant positive correlation with staging 
on diagnosis and time from diagnosis to study, and 
also a significant negative correlation with TSH lev-
els. Only the HAM-D score correlated significantly 
with age (Table 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the control group (n=159), the overall scores 

of the items on the self-rated KSQ were: anxiety 
6.6±0.3 (median 6, range 0–16), depression 5.4±0.3 
(median 5, range 0–21), somatization 7.9±0.4 
(median 7, range 0–22), and hostility 4.0±0.3 (median 
3, range 0–22). Changes in KSQ over the five-year 
period were assessable in 76% of DTC subjects. 
Fig. 2 shows the trend in KSQ items in DTC subjects 
over the five years of the study. On ANOVA, 
significant changes over time in the items anxiety 
(P=0.006), somatization (P=0.02), depression (P< 
0.05), and hostility (P<0.0001) were found in the 

Table 2  BS and ad hoc TQ correlations with clinical 
parameters in DTC patients 

Parameter n Sr P 
Staging on diagnosis   
  BS 119 −0.06 NS 
  ad hoc TQ 94 0.06 NS 
Age on study entry   
  BS 120 −0.10 NS 
  ad hoc TQ 94 0.22 0.03
Time from diagnosis to study   
  BS 119 −0.06 NS 
  ad hoc TQ 94 −0.03 NS 
TSH levels on study entry   
  BS 119 0.04 NS 
  ad hoc TQ 93 0.00 NS 
L-T4 dosage on study entry   
  BS 118 0.02 NS 
  ad hoc TQ 92 0.04 NS 
Tg levels on study entry   
  BS 111 0.07 NS 
  ad hoc TQ 88 −0.04 NS 
n: number of pairs; Sr: Spearman coefficient; P: significance; 
NS: not significant 

 

n=92, Sr=0.43, P<0.0001 
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Fig. 1  Correlation between BS and ad hoc TQ scores at 
the end of the study in DTC patients 
n: number of pairs; Sr: Spearman coefficient; P: significance
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Table 3  Correlations between HAM-A/HAM-D scores 
and clinical parameters in DTC patients 

Parameter n Sr P 
Staging on diagnosis    
  HAM-A 98 0.28 0.006 
  HAM-D 81 0.25 0.02 
Age on study entry    
  HAM-A 99 0.19 NS 
  HAM-D 82 0.42 <0.0001
Time from diagnosis to study    
  HAM-A 99 0.31 0.002 
  HAM-D 82 0.30 0.006 
TSH levels on study entry    
  HAM-A 99 −0.28 0.004 
  HAM-D 78 −0.25 0.03 
L-T4 dosage on study entry    
  HAM-A 99 −0.06 NS 
  HAM-D 81 0.00 NS 
Tg levels on study entry    
  HAM-A 96 0.08 NS 
  HAM-D 78 −0.03 NS 
n: number of pairs; Sr: Spearman coefficient; P: significance; 
NS: not significant 
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whole group of DTC subjects. Significant changes in 
the item anxiety were observed in both males (P=0.04) 
and females (P=0.04). The items somatization (P= 
0.05) and hostility (P<0.0001) were significantly 
reduced over the five-year period in females but not 
males, while the changes over time in the item 
depression were not significant when DTC subjects 
were divided according to sex. At the baseline, except 
for the item anxiety (8.2±0.7, median 7, range 1–20), 
all items were significantly higher in DTC subjects 
(somatization: 9.8±0.7, median 9, range 1–20, P=0.03; 
depression: 7.1±0.6, median 6, range 0–20, P=0.02; 
hostility: 6.2±0.6, median 5, range 0–18, P=0.002) 
than in controls. At the end of the study, the item 
hostility was lower (P=0.03) in DTC subjects 
(3.3±0.4, median 2, range 0–17) than in controls, 
while the other items were similar in both groups of 
subjects (Fig. 2). Among the clinical parameters 
considered, the items somatization and depression 
showed a significant correlation with the DTC stage 
on diagnosis and age on entry to the study (Table 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4  Discussion 

 
Thyroid disorders are very common in the gen-

eral population, but few subjects are overtly symp-
tomatic. In these subjects, therapeutic decisions are 

Table 4  Correlations between KSQ items and clinical 
parameters in DTC patients 

Parameter KSQ item Sr P 
Anxiety 0.14 NS Staging on diagnosis 

(n=97) Somatization 0.30 0.003
 Depression 0.24 0.02 
 Hostility 0.14 NS 

Anxiety 0.07 NS Age on study entry 
(n=98) Somatization 0.34 0.0006

 Depression 0.32 0.001
 Hostility 0.06 NS 

Anxiety 0.01 NS Time from diagnosis to 
study (n=98) Somatization −0.01 NS 

 Depression 0.10 NS 
 Hostility 0.07 NS 

Anxiety −0.10 NS TSH levels on study 
entry (n=97) Somatization −0.14 NS 

 Depression −0.16 NS 
 Hostility −0.03 NS 

Anxiety 0.00 NS L-T4 dosage on study 
entry (n=95) Somatization 0.00 NS 

 Depression −0.05 NS 
 Hostility 0.00 NS 

Anxiety −0.06 NS Tg levels on study 
entry (n=94) Somatization 0.17 NS 

 Depression 0.07 NS 
 Hostility −0.01 NS 
n: number of pairs; Sr: Spearman coefficient; P: significance; 
NS: not significant 

Fig. 2  Scores of KSQ items anxiety, somatization, de-
pression, and hostility observed during the five-year 
study period in DTC patients 
The number of self-rated KSQ tests assessable each year is 
reported in brackets. The median value observed in the 
control group is indicated by the continuous horizontal line. 
Post-ANOVA significance values on Dunn’s multiple 
comparison test are reported above the dotted line: solid 
rhomb P<0.05, solid circle P<0.01, solid square P<0.001. 
Data significantly different from control group data on 
Mann-Whitney test are indicated: a P=0.03, b P=0.02, c P= 
0.002, d P=0.001. Data are expressed as mean±SEM 
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usually based much more on hormone levels than on 
subjects’ perceptions of their health status. In an 
Italian population with thyroid disorders, Bianchi et al. 
(2004) used the SF-36 inventory and Nottingham 
health profile to evaluate health-related QoL; this was 
found to be poor regardless of the severity and func-
tional type of thyroid dysfunction, as already shown 
by other studies (Jaeschke et al., 1994; Ljunggren et 
al., 1998; Biondi et al., 2000). In a cohort of patients 
scheduled for thyroid surgery for several reasons, 
including cancer in 17% of cases, Miccoli et al. (2007) 
assessed QoL by means of the SF-36 inventory, but 
not the Symptom Checklist-90; they found poorer 
overall scores and social functioning than in either the 
general population or patients scheduled for non- 
thyroidal surgery. Thyroidectomy was followed by a 
significant reduction in the severity of psychiatric 
symptoms, but social functioning remained markedly 
impaired for a long time, even after euthyroidism had 
been achieved (Miccoli et al., 2007). 

One obstacle to evaluating illness perception in 
patients with thyroid cancer is the current lack of 
developed questionnaires (Watt et al., 2010) like that 
used for thyroid-associated ophthalmopathy (Terwee 
et al., 2001). In 2004, we began our study by using 
well-validated inventories (Hamilton, 1959; 1960; 
Billewicz et al., 1969; Kellner, 1971) which we had 
previously used in part of DTC subjects (Giusti et al., 
2005). Moreover, the HAM-D and the modified ver-
sion of the self-rated KSQ have recently been used by 
other authors (Lee et al., 2010). In addition, at the end 
of our study, the ad hoc TQ, which had been prepared 
to measure general health status, was found to corre-
late positively with the BS used by us and others 
(Schroeder et al., 2006) to assess disease-specific 
morbidity. We therefore believe that the results of our 
study are valid, even though they will need to be 
confirmed by means of newly validated and reliable 
DTC-specific QoL inventories. 

DTC generally has a good prognosis, with a 
long-term survival rate of 90% (Schlumberger and 
Torlontano, 2000; Pacini et al., 2010; Tala and Tuttle, 
2010). In our study, five-year disease-specific mor-
tality was less than 2% and the rate of persistence/ 
recurrence was 9%; these rates seem to be somewhat 
better than those reported by Mazzaferri and Kloss 
(2001) in a very large DTC population studied in the 
former time, before sonography was widely used and 

when the diagnostic or therapeutic use of recombinant 
TSH (rhTSH) was still a long way off. For a long time 
after diagnosis and primary therapies, DTC survivors 
require medical and psychological follow-up to pre-
vent the broad spectrum of symptoms that can impair 
well-being. From this perspective, psychological 
examination conducted by means of inventories and 
semi-structured interviews should be given the same 
importance as all the other medical examinations that 
are usually performed over the long term to establish 
or confirm DTC prognosis (Hirsch et al., 2009). 

On analyzing 518 replies from thyroid cancer 
survivors from among 7000 surveys mailed to sub-
jects who had been diagnosed with cancer, Schultz et al. 
(2003) found that DTC survivors more frequently 
reported that their cancer had effected their overall 
health than did survivors of any other cancer type; 
fairly severe psychological problems, memory loss, 
and migraine were recorded. In our pilot study (Giusti 
et al., 2005) in which QoL was evaluated in 61 DTC 
subjects by means of a semi-structured interview, 
HAM-D and KSQ, we found a greater perception of 
illness among DTC subjects than among 64 control 
subjects with a history of thyroidectomy for non- 
malignant thyroid pathology. In the same study, it 
emerged that elderly DTC subjects, especially if fe-
male, should be followed up more carefully, as they 
experienced the greatest impairment of well-being 
(Giusti et al., 2005). In a sub-set of 31 DTC subjects, 
we also observed that illness perception, and conse-
quently QoL, improved after a second psychological 
examination conducted 8–14 months later. This ob-
servation prompted us to continue the study longitu-
dinally, utilizing more inventories to cover a broad 
spectrum of psychological and physical symptoms. 

Patient compliance with yearly psychological 
evaluation was fairly good. The main problems en-
countered were incompleteness of the self-rated 
questionnaires and, sometimes, refusal to wait for the 
semi-structured interview. Nevertheless, in our 
opinion, the size of the experimental sample and the 
length of the study allowed us to obtain valid results. 
The most evident phenomenon was the significant 
decreasing trend in the scores of almost all psycho-
logical evaluations, which declined to control group 
levels. Anxiety, depression, and hostility were the 
items which improved most over time, indicating a 
reduction in illness perception. 
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Some somatic aspects were less sensitive to 
yearly examinations. In fact, BS showed a slight in-
crease over the five-year period.  This may have been 
the result of an increased perception of symptoms due 
to greater attention by the physician or patient, and 
may be unrelated to hormone therapy, which was 
generally long-term TSH-suppressive. Moreover, we 
cannot exclude the possibility that a major comor-
bidity, obesity, or a second cancer may have aggra-
vated symptoms independently of DTC. The self- 
rated ad hoc TQ did not display changes over time, 
with scores being significantly correlated only with 
age on entry to the study. Age is a DTC-independent 
indicator of well-being, and influences scores on 
some inventories more than other clinical parameters. 

More recently, Hoftijzer et al. (2008) used four 
inventories, including the SF-36, to investigate the 
well-being of 153 cured DTC subjects. They found a 
significant decrease in QoL on several subscales in 
comparison with two control groups comprising 113 
healthy subjects recruited directly by DTC subjects 
themselves and 336 healthy subjects enrolled in other 
QoL studies, matched for age, gender, and socio-
economic status. They concluded that cured DTC 
subjects have impaired QoL, independently of TSH 
levels. QoL parameters were inversely affected by the 
duration of cure. In their paper, Hoftijzer et al. (2008) 
hypothesized that QoL parameters normalized in 
DTC after prolonged follow-up. This phenomenon is 
confirmed by our study, since both Hamilton and 
KSQ scores improved over five years in a population 
of DTC subjects, about 90% of whom were in a  
disease-free condition. 

In our study, the HAM-A and HAM-D scores 
and the KSQ items somatization and depression were 
significantly related to staging of the disease; 
HAM-D and the items somatization and depression 
were also significantly linked to the age of the subject 
on entry to the study. Finally, both HAM-A and 
HAM-D scores were positively related to the time 
from diagnosis to study and negatively related to TSH 
levels on entry to the study. More recently, Hirsch  
et al. (2009) examined 110 consecutive DTC subjects 
by means of the self-administered illness perception 
questionnaire revised (IPQ-R) during routine follow- 
up and did not find any correlation between illness 
perception and its actual severity. In that study, a 
negative disease perception, in other words a low 

QoL, proved to be associated with time since last 
treatment, evidence of disease persistence, and the 
number of iodine treatments administered (Hirsch  
et al., 2009). On evaluating 150 consecutive subjects 
with DTC by means of the SF-36 questionnaire, 
Crevenna et al. (2003) reported a direct correlation 
between QoL and disease duration, in which the im-
pairment of QoL noted in the first year after diagnosis 
partially improved thereafter. Their study found that 
physical functioning, bodily pain, and role-emotional 
scales were affected less in male than in female DTC 
subjects. Gender (Crevenna et al., 2003; Giusti et al., 
2005), age (Giusti et al., 2005; Tan et al., 2007), and 
educational level (Tan et al., 2007; Hirsch et al., 2009) 
seem to modulate illness perception in DTC subjects. 

Moderate hyperthyroxinemia is a common 
finding in patients with DTC of follicular origin, 
which requires TSH-suppression. Thereafter, TSH 
levels can be considered an indirect indicator of 
adequate L-T4 dosages. Both subclinical and overt 
hyperthyroidism (Bianchi et al., 2004) as well as 
exogenous TSH-suppressive therapy (Biondi et al., 
2000) are, however, conditions associated with QoL 
impairment. In our study, only the initial evaluation 
by means of the Hamilton tests was negatively related 
to TSH levels, indicating that an effect on psycho-
logical functioning exists, but that the exogenous 
hormone exerts less effect on QoL than other factors 
do (e.g., continual medical examination, stability of 
disease, time from diagnosis). Moreover, L-T4 ther-
apy did not change significantly over the five-year 
period and, in our study, as well as in that of Hoftijzer 
et al. (2008), several others tests were not related 
directly or indirectly to L-T4 therapy. In DTC sub-
jects of Hoftijzer et al. (2008) and the present study, 
psychological impairment is less marked and less 
long-lasting than that produced by subclinical hy-
perthyroidism (Bianchi et al., 2004). 

Our study was not designed to evaluate the effect 
of radioiodine ablation on QoL, and only a few DTC 
subjects were examined shortly after this procedure, 
when TSH levels are still uncontrolled and transient 
subclinical hypothyroidism could impair QoL scores. 
We therefore assumed that higher scores in DTC 
subjects than in the control group were not linked to 
this treatment. However, in 154 DTC subjects evalu-
ated by means of the Portuguese version of the Uni-
versity of Washington QoL questionnaire from four 
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months to ten years after radioiodine ablation, Almeida 
et al. (2009) reported a relationship between QoL and 
therapy when activities above 5.55 GBq were ad-
ministered. On the other hand, in a previous study 
involving the same inventory test, Dagan et al. (2004) 
found that age was more important than treatments in 
determining answers to the University of Washington 
QoL questionnaire. 

In conclusion, our study confirms, in agreement 
with previous researches (Crevenna et al., 2003; 
Schultz et al., 2003; Giusti et al., 2005; Hoftijzer et al., 
2008; Hirsch et al., 2009), a wide variation in illness 
perception in DTC subjects, which is generally un-
related to the favorable clinical follow-up of the dis-
ease. Psychometric measurement of QoL by means of 
several inventories documented higher scores at the 
baseline in our DTC subjects than in controls; these 
were partly correlated with staging on diagnosis and 
age on entry to the study. Our study shows that full 
compliance with repeated measurements and psychi-
atric interviews is not easy to obtain. However, lon-
gitudinal evaluations in DTC subjects over a five-year 
period strongly indicated an improvement in the ma-
jority of tests and items. Moreover, this is the first 
study of DTC subjects which confirms previous ad-
vice (Giusti et al., 2005; Hirsch et al., 2009) to  
introduce psychological evaluation into long-term  
follow-up in order to improve QoL. Although most of 
our DTC subjects were female, some gender differ-
ences seem to emerge from the study, such as higher 
scores in somatic symptoms and signs rated by means 
of the BS in DTC females but a better trend in the 
psychological items hostility and somatization on the 
self-rated KSQ. The long-lasting follow-up of DTC 
subjects improved psychometric QoL test scores, 
which reached the same levels as those recorded in 
the group of subjects with a history of thyroid surgery 
and under L-T4 therapy for benign thyroid pathology, 
regardless of the different intervals from surgery and 
differences in the amount of L-T4 administered and in 
some clinical characteristics between the groups. 
Reports in the literature recommend that special at-
tention should be paid to QoL in DTC subjects heav-
ily treated with radioiodine (Almeida et al., 2009; 
Hirsch et al., 2009) and with a more recent history of 
DTC (Hoftijzer et al., 2008). Our data indicate that 
older DTC subjects and those with more severe 
staging on diagnosis also need such attention. A fu-

ture prospective study using newly validated tests for 
thyroid cancer will be useful in order to confirm our 
present data. 
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