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ent. Highly negative correlations between SF-36 domains 
and the clinical score were observed in overt hypothyroid-
ism (physical function r = –0.80, p  !  0.01; bodily pain r = 
–0.74, p  !  0.01).  Conclusion:  Overt hypothyroidism seemed 
to be associated with worse perception of health status, neg-
atively associated with clinical score. 

 Copyright © 2009 S. Karger AG, Basel 

 Introduction 

 The thyroid hormones T3 and T4 act directly and in-
directly upon almost every organ system of the body. In 
this way, alterations in serum concentrations of these 
hormones may negatively affect an individual’s health 
status  [1] .

  Overt hypothyroidism and subclinical hypothyroid-
ism are common thyroid disorders, especially in women. 
Overt hypothyroidism is defined as an elevated serum 
thyrotropin, also called thyroid-stimulating hormone 
(TSH), level with decreased concentrations of circulating 
thyroid hormones  [2] . The association of overt hypothy-
roidism with a broad range of morbidities is well estab-
lished in the literature. Such morbidities include fatigue, 
weight gain, abnormalities of lipid metabolism, neuro-
psychiatric disorders and impaired cardiac-pulmonary 
function  [3, 4] . Subclinical hypothyroidism is also de-
fined as an elevated serum TSH level, while free thyrox-
ine (FT4) remains within the normal range  [5] . Concep-
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 Abstract 

  Objective:  The objective of this study was to investigate the 
health status of women with overt and subclinical hypothy-
roidism and relate it to the presence of clinical signs and 
symptoms of the disease.  Subjects and Methods:  A cross-
sectional study was conducted on 232 women divided into 
3 groups: overt hypothyroidism (n = 14); subclinical hypothy-
roidism (n = 152), and controls (n = 66). Health status was 
evaluated by the questionnaire SF-36, and the clinical signs 
and symptoms of hypothyroidism were assessed with the 
Billewicz scale modified by Zulewski. The Kruskal-Wallis test 
followed by the Mann-Whitney U test with Bonferroni cor-
rection was applied to compare continuous variables be-
tween the groups. To assess the relationship between SF-36 
domains and the clinical score, as well as SF-36 domains and 
serum thyroid-stimulating hormone levels, the Spearman 
correlation coefficient was calculated.  Results:  Patients with 
overt hypothyroidism presented systematically lower scores 
in all SF-36 domains (p  !  0.05), both in relation to subclinical 
hypothyroidism patients and controls. This indicates a great 
dissatisfaction with health status in this group. Patients with 
subclinical hypothyroidism presented statistically lower 
scores in relation to controls with the exception of the role-
emotional and bodily pain domains, where although they 
were not statistically significant, scores were clinically differ-
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tually, subclinical hypothyroidism is an asymptomatic 
disease essentially based on biochemical alterations. 
However, many studies have demonstrated that patients 
under this condition may have clinical signs and symp-
toms, besides morbidities, that are suggestive of overt hy-
pothyroidism  [6, 7] .

  The presence of chronic conditions and/or multimor-
bidities contributes to disability via physical, functional 
and psychological impairments, and they also place lim-
itations on social relationships, consequently diminish-
ing quality of life, health status and well-being  [8] . In this 
context, the aim of this study was to investigate the health 
status of women with overt and subclinical hypothyroid-
ism and relate it to the presence of clinical signs and 
symptoms of the disease.

  Subjects and Methods 

 Study Characteristics and Sample 
 A cross-sectional study was conducted with ambulatory pa-

tients who attended the endocrine clinic of the Clementino Fraga 
Filho Hospital of the Federal University of Rio de Janeiro (HUCFF/
UFRJ), Brazil. The 232 women who voluntarily participated in the 
study were divided into 3 groups: subclinical hypothyroidism
(n = 152); overt hypothyroidism (n = 14), and control (n = 66). 
Subclinical hypothyroidism was defined when high serum TSH 
( 6 4.0  � UI/ml) with FT4 within the normal range (0.8–1.9 ng/dl) 
was detected twice, with a minimum period of 6 weeks between 
the 2 measurements. Overt hypothyroidism was diagnosed when 
serum TSH was also above the upper reference limit with de-
creased serum FT4 ( ! 0.8 ng/dl). The control group was composed 
of women without thyroid diseases, with serum TSH and FT4 lev-
els within the normal reference range. The exclusion criteria for 
participation of the study were the use of medications that could 
cause thyroid hormone dysfunction, current hospitalization and 
history of diseases, even if stable, that could affect thyroid hor-
mone secretion. This study was approved by the ethics committee 
of HUCFF/UFRJ and written informed consent to participate in 
the investigation was obtained from all the volunteers.

  Measures 
  Hormone Measurements.  Hormones levels were assessed by 

commercial immunocheminescence assays (Immulite 2,000; Di-
agnostic Products Corp., Los Angeles, Calif., USA) in the clinical 
pathologic laboratory/hormone section of HUCFF/UFRJ.

   Clinical Evaluation.  Participants were asked about their his-
tory of smoking (‘yes’, ‘no’ or ‘ex-smoker’), menopause and phys-
ical activity by an endocrinologist. Individuals were classified as 
‘active’ if, in the past 3 months before the beginning of the study, 
they were involved in any kind of physical activity program with 
minimum frequency of 2 times/week and minimum duration of 
30 min.

   Signs and Symptoms of Hypothyroidism: Clinical Score.  Dis-
ease-specific morbidity was assessed with the Billewicz scale 
modified by Zulewski  [9] , as it has been widely used in studies of 
hypothyroidism. This scale is composed of 12 items about clinical 

signs and symptoms of hypothyroidism: periorbital puffiness, 
constipation, weight gain, cold skin, paresthesia, hoarseness, dry 
skin, diminished sweating, impaired hearing, coarse skin, slow 
movements and delayed ankle reflex. The signs and symptoms 
were quantified as 1 point when they are present, or 0 when ab-
sent. Thus, the maximum score permitted was 12 points. Scores 
of  ! 3 points were expected in euthyroid subjects, scores of  6 3 to 
 ! 5 points in patients with subclinical hypothyroidism and scores 
of  6 5 in patients with overt hypothyroidism. In the present in-
vestigation, the sample was classified into 2 categories: normal 
score ( ! 3) and abnormal score ( 6 3).

   Health Status.  The SF-36 (Medical Outcomes Study 36 – Item 
Short-Form Health Survey) was used to assess the health status of 
the women in its translated and validated Portuguese version  [10] . 
The SF-36 is a generic health status assessment instrument com-
posed of 36 items, divided into 8 scales or dimensions: physical 
function, general health, vitality, mental health, social function, 
role-emotional, role-physical and bodily pain. Answers were pre-
sented on a Likert scale. The maximum score permitted on each 
scale was 100 points (highest level of satisfaction with health sta-
tus) and the minimum was score 0 (highest level of dissatisfaction 
with health status).

  Statistics 
 The descriptive analyses were presented as median and inter-

quartile range for numeric variables and as percentages for cate-
gorical variables. The distribution of the variables was tested with 
the Kolmogorov-Smirnov test. Differences in frequencies were 
tested with the  �  2  test. The Kruskal-Wallis test was applied to 
compare the subgroups in relation to age, body mass index (BMI), 
serum hormone levels and the 8 domains of SF-36. For the iden-
tification of differences between the groups, the Mann-Whitney 
U test was applied with Bonferroni correction (values of p  !  0.017 
were considered statistically significant). The internal consisten-
cy of the 8 dimensions of SF-36 was assessed with Cronbach’s al-
pha coefficient  [11] . To assess the relationship between SF-36 do-
mains and the clinical score, as well as SF-36 domains and serum 
TSH levels, the Spearman correlation coefficient was calculated 
 [12] . A stratified analysis (TSH and FT4 levels according to the 
classification of clinical score) was also made in the group of sub-
clinical hypothyroidism. The level of statistical significance
adopted was 5% (p  !  0.05). All analyses were performed using
the SPSS 13.0 statistical package, version 13.0.

  Results 

 General Characteristics of the Sample 
 Clinical and biochemical characteristics of the sample 

are presented in  table 1 . The groups seemed to be similar 
in respect to age, BMI, menopause, smoking and seden-
tarism (p  1  0.05).

  Signs and Clinical Symptoms of Hypothyoidism: 
Clinical Score 
 The median score of the control group was 2 points 

(25th percentile = 1 and 75th percentile = 4) and 21 (32%) 
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participants of this group had an abnormal score ( 6 3). 
Among patients with subclinical hypothyroidism, the me-
dian score was 4 points (25th percentile = 3 and 75th per-
centile = 5), and 114 (75%) patients had scores classified as 
abnormal. All patients with overt hypothyroidism had 
scores classified as abnormal, the minimum and maxi-
mum scores were 5 and 10 points respectively, and the me-
dian was 8 points. The frequency of abnormal scores was 
statistically different between overt hypothyroidism, sub-
clinical hypothyroidism and control groups (p  !  0.05).

  Considering the whole group of the study, the clinical 
score was correlated to TSH (r = 0.33, p  !  0.01) and to FT4 
(r = –0.36, p  !  0.01), with statistical significance. In the 
overt hypothyroidism patients, the clinical score was cor-
related to TSH, but did not reach statistical significance 
(r = 0.53, p = 0.07), while in the subclinical hypothyroid-
ism it was correlated with FT4 (r = –0.24, p  !  0.05). Fi-
nally, in controls, no correlations were found.

  Health Status 
 All patients completed the SF-36 as requested. The in-

ternal consistency of the SF-36 was considered satisfac-
tory ( �  = 0.9), as well as each of its domains with  �  vary-

ing from 0.7 to 0.9. High internal consistency suggests 
that the patients of the study reported consistently higher 
(or lower) levels on questions that correlated well with 
responses to the other questions of the construct (i.e. 
health status) or specific domain.

  Bodily pain domain, which assessed the frequency of 
pain and the extent of interference with daily activities 
due to pain, had the lowest median score (21) in the 3 
groups. On the other hand, the groups diverged as for the 
domain that presented the highest score. Among patients 
with overt hypothyroidism, the highest median score 
(62.5) was in the physical function domain, while the pa-
tients with subclinical hypothyroidism presented highest 
median score (75) in the social aspects domain. In the 
control group, results indicated a higher satisfaction with 
role-physical and role-emotional domains. At the same 
time, the group of patients with overt hypothyroidism 
presented lower scores in the same domains as well as in 
vitality and bodily pain ( table 1 ).

  Comparison of the 8 domains between the 3 groups 
showed that patients with overt hypothyroidism had ten-
dency to lower scores, indicating great dissatisfaction 
with health status.

Table 1. General characteristics and SF-36 domains scores: median (interquartile range) by subgroup

Overt hypo-
thyroidism (n = 14)

Subclinical hypo-
thyroidism (n = 152)

Controls
(n = 66)

p valuea

General characteristics
Age, years 43.0 (14.0) 47.0 (14.0) 44.0 (15.0) 0.09
BMI, kg/m2 27.3 (6.4) 27.0 (5.2) 26.5 (6.3) 0.75
TSH, �UI/ml 44.5 (28.7) 7.0 (34.0) 1.5 (1.0) <0.05d

FT4, ng/dl 0.5 (0.4) 1.0 (0.3) 1.2 (0.3) <0.05d

SF-36 domains
Physical function 62.5 (75.0) 65.0 (35.0) 85.0 (35.0) <0.05b

Role-physical 25.0 (75.0) 50.0 (75.0) 100.0 (50.0) <0.05b

Bodily pain 21.0 (20.0) 21.0 (11.0) 21.0 (58.0) 0.20
General health 52.0 (41.0) 62.0 (27.0) 82.0 (30.0) <0.05b

Vitality 22.0 (43.0) 50.0 (30.0) 60.0 (36.0) <0.05d

Social functioning 50.0 (37.0) 75.0 (50.0) 75.0 (50.0) 0.01c

Role-emotional 16.0 (50.0) 66.0 (36.0) 100.0 (36.0) 0.03c

Mental health 38.0 (28.0) 58.0 (28.0) 44.0 (32.0) <0.05d

a Kruskal-Wallis test; comparison between the 3 subgroups.
b Mann-Whitney U test with Bonferroni correction. Statistically significant differences (p < 0.017) between 

controls and subclinical hypothyroidism, and controls and overt hypothyroidism.
c Mann-Whitney U test with Bonferroni correction. Statistically significant differences (p < 0.017) between 

controls and overt hypothyroidism, and subclinical and overt hypothyroidism.
d Mann-Whitney U test with Bonferroni correction. Statistically significant differences (p < 0.017) between 

all groups. 
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  Health Status versus Clinical Score 
 Negative correlations between all SF-36 domains and 

the clinical score punctuation were detected in the 3 
groups studied. The highly negative correlations were 
those present in patients with overt hypothyroidism (phys-
ical function r = –0.80, p  !  0.01; bodily pain r = –0.74, p  !  
0.01;  table 2 ). In the other groups, we observed weak nega-
tive correlations, but with statistical significance.

  When SF-36 domains were correlated with the serum 
TSH level of all participants, we detected weak negative 
correlations, but which were mostly statistically signifi-
cant (p  !  0.05). Similar tendencies were observed when 
SF-36 domains were correlated with serum FT4 level, but 
positively. However, on analyzing each subgroup, it was 
observed that these correlations lost statistical signifi-
cance, possibly due to the reduction of the number of sub-
jects analyzed, and none of them presented clinical rele-
vance. In the subgroup of subclinical hypothyroidism 
these correlations were lost, independently of the pres-
ence of abnormal clinical score ( table 2 ).

  Discussion 

 In this cross-sectional study, subjects with different 
grades of hypothyroidism were investigated for their per-
ception of their health status and its relation with the 
presence of signs and clinical symptoms of the disease. 
Patients with overt hypothyroidism presented systemati-
cally lower scores in the domains evaluated by SF-36, 
thereby pointing to a greater dissatisfaction with health 
status among this population. Patients with subclinical 
hypothyroidism occupied an intermediate position be-
tween healthy subjects (control group) and patients with 
overt hypothyroidism. These results suggest the exis-
tence of a gradient of deterioration of health status, ac-
cording to the gravity of the disease.

  The main factors and the mechanisms involved in the 
process of deterioration of quality of life and health status 
of patients with thyroid dysfunctions are as yet not estab-
lished. Part of this inconsistency is due to the fact that 
quality of life is a subjective construct, influenced by fac-
tors of several natures and dynamics in time  [13] . More-

Table 2. Spearman correlation coefficients between SF-36 domains, clinical score and hormone levels, by subgroup

Physical
function

Role-
physical

Bodily
pain

General
health

Vitality Social
functioning

Role-
emotional

Mental
health

All participants (n = 232)
Clinical score –0.35a –0.30a –0.30a –0.40a –0.43a –0.25a –0.25a –0.40a

TSH –0.16a –0.20a –0.05 –0.27a –0.19a –0.07 –0.12 –0.24a

FT4 0.10 0.16a 0.02 0.17a 0.17a 0.15a 0.10 0.23a

Overt hypothyroidism (n = 14)
Clinical score –0.80a –0.33 –0.74a –0.19 –0.62b –0.66b –0.09 –0.48
TSH –0.33 0.28 –0.12 –0.03 –0.40 –0.08 0.32 –0.10
FT4 0.31 0.20 0.47 0.37 0.32 0.08 –0.04 0.27

Subclinical hypothyroidism (n = 152)
Clinical score –0.21a –0.17 –0.22a –0.23a –0.35a –0.11 –0.14 –0.36a

TSH
Abnormal 0.20 0.04 0.05 0.04 <0.01 <0.01 –0.02 0.01
Normal 0.18 0.13 0.19 –0.24 0.15 0.19 0.06 0.03

FT4
Abnormal –0.13 0.06 –0.04 –0.03 –0.06 –0.02 –0.03 –0.01
Normal <0.01 –0.15 –0.02 0.12 0.08 <0.01 –0.14 0.04

Controls (n = 66)
Clinical score –0.37a –0.29a –0.35a –0.42a –0.31a –0.39a –0.37a –0.28a

TSH –0.09 –0.06 0.10 0.09 0.02 –0.11 –0.15 –0.06
FT4 0.05 0.07 –0.12 0.04 0.07 0.22 0.20 0.09

a Statistically significant correlation (p < 0.05).
b Moderate correlation but not statistically significant.
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over, the use of different methods for diagnosing condi-
tions, measuring quality of life and health status evalua-
tion, besides the lack of comparability between samples, 
raises difficulties in comparing the studies  [14] .

  Although thyroid-specific instruments such as CTQ 
and ThyDQoL for evaluating health status are available 
in the medical literature, we decided to use the SF-36, a 
generic questionnaire, because both CTQ and ThyDQoL 
are not yet translated and validated in Portuguese. Equal-
ly, the use of a generic questionnaire allows the compari-
son between healthy and diseased individuals, as well as 
the identification of the influence on health of comor-
bidities, which are common in hypothyroidism.

  Our findings confirmed previous studies that report-
ed greater dissatisfaction with quality of life in patients 
with subclinical or overt hypothyroidism compared to 
controls  [15, 16] . Bianchi et al.  [16]  further pointed out 
that patients who presented thyroid dysfunctions, even 
benign ones, had a worse perception of quality of life than 
the general population, not only because of the clinical 
diagnosis itself, but also for the ‘label’ of being diseased. 
Similar association has been observed in patients suffer-
ing from other chronic diseases  [17–19] . Strangely, Watt 
et al.  [20]  have observed that patients with overt hypothy-
roidism or hyperthyroidism seemed to maintain the 
same perception of quality of life even after restoring the 
euthyroidism state.

  The presence of clinical signs of the disease seemed to 
exert a fundamental role in the decreasing of health sta-
tus profile. Hypothyroidism is associated with a high 
prevalence of clinical symptoms, such as neuromuscular 
dysfunction, paresthesia, fatigue, dry skin and cold intol-
erance  [21] . Furthermore, psychiatric disturbances like 
anxiety and depression  [22]  also have been described  [16, 
23–25] . Bianchi et al.  [16]  related that the presence of fa-
tigue and psychiatric disturbances was negatively associ-
ated with quality of life scores in patients with overt hy-
pothyroidism. Gerding et al.  [23]  and Ljunggren et al. 
 [24]  noted a relation between less favorable health status 
scores and the presence of clinical signs in patients with 
hyperthyroidism. Tagay et al.  [25]  examined the health 
status in differentiated thyroid cancer patients under 
short-term hypothyroidism and observed that it was se-
verely impaired in this population (in comparison to the 
general population). Also, health status was correlated 
significantly with worse scores in the scale of signs and 
symptoms.

  Our results confirmed the previously reported asso-
ciation between perceived health status and clinical signs 
of the disease. This association showed more evidence in 

overt hypothyroidism, where strong correlations were 
detected between the domains of SF-36 and the scale of 
signs and clinical symptoms. This association between 
clinical signs and health status as noted in our study and 
previously reported ones have clinical and practical rel-
evance as pointed out by Thompson  [26] . However, a 
study pointed out that women with subclinical hypothy-
roidism may have the same level of satisfaction with well-
being, health status and quality of life as healthy women 
 [27] .

  To our knowledge, this is the first study to examine the 
relationship between the presence of clinical signs of the 
disease and the health status in patients with different 
degrees of hypothyroidism. The most significant finding 
of the present study was the association between deterio-
rations in health status of patients and the degree of the 
disease severity. This fact is very important in daily clin-
ical practice, and so, evaluation of health status may be 
one more strategy to be incorporated to the routine of 
clinical evaluation of patients. Endocrinologists’ experi-
ence reveals that some patients present residual com-
plaints even after the establishment of euthyroidism state 
by LT-4 replacement  [28, 29] . It is valuable to emphasize 
that in the subgroup of subclinical hypothyroidism the 
correlations between hormone levels and the domains of 
SF-36 were lost, independently of the presence of abnor-
mal clinical score, which reinforces that the deterioration 
of health status of those patients is associated with the 
presence of signs and symptoms of the disease, and not 
to TSH and FT4 levels.

  The quality of life and health status assessment may 
influence the decision to treat the patient and/or stop a 
previous replacement. Therefore, it reinforces the idea 
that adding ‘life to years’ is as important as adding ‘years 
to life’  [30] .

  The limitations of the present study include: (1) its 
cross-sectional nature that did not allow for investigating 
the causality of these relationships; (2) data were based on 
self-report that could be a potential source of bias; (3) the 
sample size in the 3 groups was not equal, probably due 
to the higher prevalence of subclinical hypothyroidism in 
the general population  [31] . Nevertheless, independently 
of the presence of statistical significance, the results ob-
tained are clinically relevant because the groups present-
ed different profiles of perceived health status, emphasiz-
ing that overt hypothyroidism patients presented lower 
scores either in relation to subclinical hypothyroidism or 
controls.



 Vigário   /Teixeira   /Reuters   /Almeida   /Maia   /
Silva   /Vaisman   

Med Princ Pract 2009;18:317–322 322

  Conclusion 

 In the present study, overt hypothyroidism seemed to 
be associated with worse perception of health status and 

negatively associated with clinical score. Additional clin-
ical randomized trials are necessary particularly for deci-
sion-making that may improve the quality of life, the 
well-being and the health status of these subjects.
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