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Introduction: The study aims to observe thyroid dysfunction, its prevalence, and the relationship between the Unified 
Parkinson’s Disease Rating Scale (UPDRS) and thyroid function in Parkinson’s patients.
Methods: Seventy patients with Parkinson’s disease (PD) and 60 age-and sex-matched controls were enrolled in the study. 
PD patients were divided into tremor dominant-type (TDT) and akinetic-rigid-type (ART) subgroups. Serum fT4, TSH, and 
Anti TPO levels of patients were retrospectively reviewed. The results of the patients were compared with the controls, and 
the relationship between the UPDRS score and thyroid hormone levels was observed.
Results: The mean levels of TSH and fT4 were higher in PD patients, but the difference was not statistically significant. TDT 
and ART subgroups did not show differences in age, UPDRS motor score, and TSH level. Only 1 (1.42%) female patient had 
hypothyroidism in the TDT subgroup. Three females and 2 males had subclinical hyperthyroidism in the PD group (2 females 
and 2 males in TDT and 1 female in the ART subgroup). The fT4 level and subclinical hyperthyroidism were significantly 
higher in the TDT subgroup than in ART. None of the patients in the PD group had hyperthyroidism or subclinical hypothy-
roidism. The prevalence of subclinical hyperthyroidism was higher in the PD group and the prevalence of hypothyroidism 
did not differ between the two groups. There was no significant relationship between the UPDRS score and thyroid hor-
mone levels or anti-TPO.
Discussion and Conclusion: Thyroid dysfunction in Parkinson’s patients may cause difficulties in the treatment and follow-
up process, as thyroid hormone levels may aggravate or camouflage Parkinson’s symptoms. In the study, the frequency 
of subclinical hyperthyroidism was higher in PD patients. The mean fT4 level and subclinical hyperthyroidism in TDT were 
significantly higher than those with ART. In addition, there was no correlation between the severity of the disease and the 
thyroid results. Thyroid tests should be carefully evaluated to facilitate treatment regulation in Parkinson’s disease.
Keywords: Hypothyroidism; parkinson’s disease; thyroid dysfunction.

Parkinson’s disease (PD) is a progressive disease clinically 
manifested by resting tremor, rigidity, bradykinesia, 

and impaired postural reflexes[1]. Usually, in the late stages, 
autonomic dysfunctions such as symptomatic orthostatic 
hypotension, impotence, voiding-defecation problems, 
and dementia may be added over time[2]. It is recognized 

to be a complex syndrome with motor and non-motor (au-
tonomic, behavioral, cognitive, and sensory) involvement 
patterns. Pathologically, it is mostly characterized by losses 
in dopaminergic neurons in substanstia nigra and the pres-
ence of typical eosinophilic cytoplasmic inclusion bodies 
(Lewy inclusion bodies)[1].
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In the hypothalamic-pituitary-thyroid axis, Thyroid Re-
leasing Hormone- Thyroid Stimulating Hormone)-fT4/fT3 
(free T4/free T3) hormones are constantly secreted in a 
controlled manner for the continuity of metabolic events 
with their (-) feedback effect[3-5]. Central dopamine de-
ficiency experienced in PD can cause disruptions in hor-
mone secretions in the hypothalamus-hypophyseal path-
way for primary or secondary reasons[6]. Furthermore, 
some of the studies have reported that there might be 
a false decrease in TSH levels measured during the 1st h 
following levodopa treatment in Parkinson’s patients, and 
therefore it was suggested that low TSH levels detected in 
some Parkinson’s patients may be secondary to levodopa 
treatment[6-8].

In PD patients, the hypothyroid symptoms may be am-
biguous because parkinsonism and hypothyroidism share 
some common clinical features such as bradykinesia, 
hypomimia, hypophonia, swallowing disorders, periph-
eral edema, respiratory problems, dementia, depression, 
sleep disorders, exhaustion, fatigue, constipation, ortho-
static hypotension, and sexual dysfunction[9-12]. Some 
symptoms such as tremors, anxiety disorders, panic disor-
der, excessive sweating, cramps, paresthetic complaints, 
cognitive problems, dyskinesia, constipation, and intesti-
nal problems in Parkinson’s patients can also be seen in 
hyperthyroidism[13].

There may be difficulties in the treatment and follow-up 
of Parkinson’s patients with thyroid dysfunction since the 
signs of the disease may be aggravated or camouflaged ac-
cording to thyroid hormone levels (hypothyroidism, hyper-
thyroidism, subclinical hypo/hyperthyroidism). However, 
the diagnosis of thyroid diseases can be made very clearly 
with laboratory results.

The main purpose of this study is to determine thyroid 
dysfunction, its prevalence, and its contribution to PD in 
Parkinson’s patients, and also to observe the relationship 
between Unified PD Rating Scale (UPDRS) score and thy-
roid test results.

Materials and Methods 
Seventy patients aged between 33 and 87 years with a 
diagnosis of PD who applied to the Movement Disorders 
Outpatient Clinic of Haydarpaşa Numune Training and 
Research Hospital between January 2000 and June 2015 
were included in the study. Patient files and laboratory 
results were reviewed retrospectively. Ethical approval 
was obtained from the Medical Ethics Committee of Hay-
darpaşa Numune Training and Research Hospital (dated 

26/10/2015, numbered 2699). This study was conducted 
in accordance with the Declaration of Helsinki. PD pa-
tients were divided into tremor dominant-type (TDT), aki-
netic-rigid-type (ART), and mixed-type (MXT) subgroups. 
Serum fT4, TSH, and Anti TPO (anti-thyroid peroxidase an-
tibodies) levels were used to analyze thyroid function. The 
measurements were made before taking the first dose of 
levodopa in the morning to prevent TSH levels from being 
affected. The diagnosis of Parkinson’s was made clinically 
according to the diagnostic criteria of the UK PD Society 
Brain Bank[14]. The UPDRS motor scoring was used to eval-
uate PD severity.

Patients with a history of chronic disease (diabetes mel-
litus, hypertension, heart disease, cancer, etc.) were ex-
cluded from the study, as the thyroid and hypothalam-
ic-pituitary hormone axis could be affected. The control 
group consisted of 60 age- and sex-matched healthy pa-
tients, and fT4, TSH, and Anti-TPO tests were performed in 
the controls.

Thyroid function tests (TFT) were performed on the Beck-
man Coulter Access Immunoassay System Unicel DX1-800 
device with the chemiluminescent immunoassay method. 
The normal interval of this method was: free T4 (fT4): 0.92–
1.83 ng/dL, sensitive TSH: 0.5–4 mıu/mL.

According to values determined by the Guidelines of the 
Society of Endocrinology and Metabolism of Türkiye on 
the Diagnosis and Treatment of Thyroid Diseases[15]. (Hy-
pothyroidism: fT4 < 0.92 ng/dL, sTSH > 4 mıu/mL, Subclin-
ical hypothyroidism: fT4=0.92–1.83 ng/dL, sTSH > 4 mıu/
mL, Hyperthyroidism: fT4 > 1.83 ng/dL, sTSH < 0.5 mıu/mL, 
Subclinical hyperthyroidism: fT4=0.92–1.83 ng/dL, sTSH < 
0.5 mıu/mL, Anti-TPO reference value: 0–5.6 IU/mL).

According to the results, the patients were divided into 
groups normal, hypothyroid, subclinical hypothyroidism, 
hyperthyroidism, and subclinical hyperthyroidism. Anti-
TPO values of patients were recorded. The mean level of 
fT4 and TSH in Parkinson’s patients were compared with 
the control group. The correlation between disease sever-
ity and thyroid test results was analyzed.

Statistical Analyses

IBM SPSS (version 22) Statistics program was used for 
the analysis of data. Descriptive data were expressed as 
mean±standard deviation. Pearson correlation test was 
used to evaluate the correlation of thyroid hormone lev-
els with the UPDRS score. A p≤0.05 was considered to be 
significant. 
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Results
Of the 70 Parkinson’s patients, 43 were male and 27 were 
female. The mean of the UPDRS score was 32.8±5.3. PD pa-
tients were divided into the (TDT, n=58), and (ART, n=12) 
subgroups. Because of the common characteristics of the 
tremor dominant and mixed type groups, these two groups 
were combined and analyzed together (n=58). Age, UPDRS 
score, and results of thyroid function tests are shown in 
Table 1.

There was no significant difference in age, UPDRS motor 
score, and TSH level between the TDT and ART groups. The 
fT4 level in the patients with TDT was significantly higher 
than those with ART.

The anti-TPO positivity rate did not differ significantly be-

tween the two groups. The control group consisted of 60 
healthy individuals, 38 males and 22 females. Detailed clin-
ical information is shown in Table 2.

The mean level of fT4 and TSH were 1.09±0.2 ng/dL (min 
0.58-max 1.85) and 2.02±0.8 mıu/mL (min 0-max 3.04) in 
the PD patients and were 1.05±0.11 ng/dl (min 0.73-max 
1.33) and 1.31±0.73 mıu/mL (min 0.39-max 3.1) in the con-
trol group, respectively. The mean level of TSH and fT4 were 
higher in PD patients than in the controls; however, they 
didn't reach statistically significant levels (p=0.155, p=0.075 
respectively). Anti-TPO was positive in 6 (8.6%) PD patients 
(4 females and 2 males) and was positive in 8 (13.3%) con-
trols (6 females and 2 males).

Thyroid function tests were abnormal in 6 (8.57%) PD 
patients. Sixty-four (91.42%) PD patients had normal 
thyroid function. Only 1 (1.42%) female patient had hy-
pothyroidism in the TDT subgroup. Three females and 2 
males had subclinical hyperthyroidism in the PD group 
(2 females and 2 males in TDT and 1 female in the ART 
subgroup). Subclinical hyperthyroidism was significantly 
higher in the TDT subgroup (p<0.05). None of the pa-
tients in the PD group had hyperthyroidism or subclinical 
hypothyroidism. The fT4 level and subclinical hyperthy-
roidism were significantly higher in the TDT subgroup than 
in ART. The prevalence of subclinical hyperthyroidism was 
higher in the PD group than in the control group and the 
prevalence of hypothyroidism did not differ between two 
groups. There was no significant relationship between 
the UPDRS score and thyroid hormone levels or anti-TPO 
(p=0.15).

In the controls, 2 (3.33%) females had subclinical hyperthy-
roidism. The results of 58 subjects (96.66%) were normal, as 
shown in Table 3.

Table 1. Clinical and demographic comparison of ART and TST 
subgroups

  TDT (n=58) ART( n=12) p

Age(years) 69.53±8.7 65±9.3 0.65
UPDRS score 32.09±13.5 33.3±15.21 0.753
fT4 1.45±0.8 1.03±0.5 0.035
TSH 1.98±0.35 2.07±1.2 0.157
Anti TPO (+) 5 patients 1 patient 0.145

PD: Parkinson’s disease; UPDRS: Unified Parkinson’s disease rating scale; 
TDT: Tremor-dominant type; ART: Akinetic-rigid type.

Table 2. Clinical and demographic comparison of PD and control 
groups

  Patient (n=70) Control (n=60) p

Age 67±11.59 69.13±8.74 0.133
fT4 1.09±0.2 1.05±0.14 0.075
TSH 2.02±0.8 1.31±0.73 0.155

fT4: Free T4; TSH: Thyroid-stimulating hormone.

Table 3. Thyroid function tests in Parkinson’s patients and control group

   Parkinson’s patients group   Control group

  Male (n=43) Female (n=27) Total (n=70) Male (n=38) Female (n=22) Total (n=60)

Normal TFT 41 23 64 38 20 58
Abnormal TFT 2 4 6 0 2 2
Hypothyroidism 0 1 1 0 0 0
Hyperthyroidism 0 0 0 0 0 0
Subclinical hyperthyroidism 2 3 5 0 2 2
Subclinical hypothyroidism 0 0 0 0 0 0

TFT: Thyroid function tests.
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Discussion
This study suggested a relationship between thyroid hor-
mone levels and PD. It was observed that the prevalence of 
subclinical hyperthyroidism in PD patients was higher than 
in controls (p<0.05). The fT4 level and subclinical hyper-
thyroidism were significantly higher in the TDT subgroup 
than in the ART subgroup. In addition, there was no sig-
nificant correlation between the UPDRS score and thyroid 
hormone levels or anti-TPO.

Idiopathic PD and thyroid disease might have common 
clinical symptoms. Bradykinesia, hypomimia, hypophonia, 
swallowing disorders, gastrointestinal motility disorders, 
and peripheral edema may occur in both PD and hypothy-
roidism. Moreover, tremors and over sweating in PD pa-
tients might be observed in hyperthyroidism. Although 
tremors differ in morphology and frequency in PD and 
hyperthyroidism, both diseases may exacerbate or camou-
flage each other’s symptoms. These similarities in clinical 
presentation may result in difficulties in treatment regula-
tion in PD.

Thyroid diseases have been reported as endocrine dys-
function frequently associated with PD[16]. An increase 
has been shown in the fT4 level in the early stage PD,[17] 
and both hyperthyroidism and hypothyroidism have been 
more commonly reported in PD patients than in the con-
trol group[18].

According to the hypothesis of a study performed by Foster 
et al.,[19] iodine deficiency plays a role in the development 
of PD and thyroid diseases, as in Alzheimer’s disease. On 
the other hand, in the study of Otake et al.,[20] the distur-
bance in hypothalami-hypophyseal hormone secretion 
due to hypothalamic dysfunction in PD was considered to 
play a role in the development of thyroid diseases.

Central dopamine deficiency, experienced in PD due to 
widespread loss of dopaminergic neurons, may cause ir-
regularities in hormone secretion in the hypothalami-hy-
pophyseal axis due to direct or indirect reasons. There is a 
mutual interaction in hormone levels due to this close rela-
tionship between dopamine and thyrotropic hormone lev-
els[21]. Dopamine modulates the hypothalami-hypophy-
seal axis and thus increases growth hormone release and 
decreases prolactin release. The decrease in prolactin levels 
causes changes in TSH secretions[22].

Recently, Tan et al.[9] suggested that thyroid hormone lev-
els in euthyroid PD patients were lower than in controls. 
In our Parkinson’s patient group, thyroid hormone levels 
were higher than the control group and this difference 

did not reach a statistically significant level. Although 
there was no consensus among previous studies regard-
ing the high prevalence of hypothyroidism in Parkinson’s 
patients, some investigators (Berger and Kelly, 1981) re-
ported a high prevalence of hypothyroidism in PD[6]. 
However, Tandeter et al.[23] could not exhibit in their 
study that the prevalence of hypothyroidism in PD was 
higher than in the control group. In addition, in the study 
of Johannessen et al.,[24] the prevalence of hypothy-
roidism was not different in PD patients and the control 
group and only 1 patient developed hypothyroidism in 
the follow-up of PD, similar to our study. Hypothyroidism 
was detected in only 1 (1.42%) female patient in the TDT 
subgroup in our study. Huber et al.[25] also have shown 
that the prevalence of hypothyroidism was not common 
in Parkinson’s patients; however, they have stated that 
male Parkinson’s patients had more thyroid dysfunction 
and the prevalence of subclinical hyperthyroidism was 
higher as in our study. Subclinical hyperthyroidism preva-
lence was higher in the TDT subgroup than in the ART 
subgroup (p<0.05). Five patients (7.14%, 3 females and 
2 males) had subclinical hyperthyroidism, and male pa-
tients with PD tended to have higher thyroid dysfunction. 
Moreover, supporting our result, Tandater also reported 
that compared with normals, subclinical hyperthyroidism 
is more prevalent in PD patients, and the free thyroxine 
(fT4) levels are elevated in the de novo, medication-free 
PD patients[23].

It has been shown that thyroid hormone level is closely 
associated with motor symptoms in PD patients[26]. We 
found that the mean level of fT4 in the TDT subgroup was 
significantly higher than in the ART subgroup. Tan et al.[9] 
also reported the fT3 level was negatively correlated with 
UPDRS motor score and suggested that patients with lower 
fT3 levels may have a greater risk to develop severe dis-
eases and the multivariable logistic regression analysis of 
their study showed that there was no significant relation-
ship between the thyroid function and the disease motor 
subtype. However, Umehara et al.[26] reported the thyroid 
hormone level, especially the free triiodothyronine level, 
was closely related to motor symptoms in patients with 
de novo PD, the decreased free triiodothyronine level was 
associated with akinetic-rigid motor subtype. On the other 
hand, we also found no correlation between UPDRS scores 
and thyroid function tests. Further studies are needed to 
clarify how thyroid hormone levels have functional roles 
and effects on motor and non-motor symptoms.

Subclinical hypothyroidism/hyperthyroidism may be de-
tected incidentally in asymptomatic patients. In the study 
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of Huber et al.,[25] 34% of subclinical hypothyroidism pa-
tients developed hypothyroidism in the 10-year follow-up, 
and even in patients with normal thyroid function tests, the 
presence of thyroid autoantibodies significantly increased 
the risk of developing hypothyroidism. Six (8.6%) Anti-TPO 
positive PD patients included in our study had normal thy-
roid function tests but their thyroid status may change over 
time.

When evaluating serum TSH levels in Parkinson’s patients, 
the point to be considered is that dopamine causes a tem-
porary decrease in serum TSH levels in blood samples 
taken in the 1st h following dopaminergic treatment. This 
important detail underlines the importance and reliability 
of taking blood samples before taking the first levodopa 
dose in the morning[8]. This effect tends to be more sig-
nificant in males, and it is considered that this is due to a 
primary or a secondary reason affecting the hypothalamic 
function levels of Parkinson’s patients[20]. In light of this in-
formation, blood samples for thyroid were taken from our 
patients before the first dose of levodopa in the morning.

It is known that hypothyroidism and PD have significant 
effects on gastrointestinal motility. Thyroid dysfunction 
impairs gastric emptying and small intestine motility[27,28]. 
Drug absorption will also be impaired in these cases with 
both PD and hypothyroidism. This will cause fluctuations 
in Parkinsonian movements, high-dose drug use, or using 
a great number of antiparkinsonian drugs in a Parkinson's 
patient with hypothyroidism[28].

Garcia et al.[12] detected autoimmune thyroiditis and hy-
pothyroidism in a Parkinson’s patient with an increasing 
number of on-off periods after 7 years of diagnosis. It was 
observed that the frequency of on-off periods decreased 
by only adding levothyroxine to the treatment without 
changing the levodopa dose in the Parkinson’s patient who 
was not receiving levothyroxine treatment. Pharmacolog-
ical studies have shown that the “off” state coincides with 
decreases in plasma levodopa levels[29]. Therefore, on-off 
periods of Parkinson’s patients with hypothyroidism have 
been treated by only adding levothyroxine to the treat-
ment without changing levodopa treatment.

There were some limiting factors in our study. Firstly, it was 
a retrospective study with 70 Parkinson’s patients. Further 
studies with larger sample sizes may be required to under-
stand the relationship between these two diseases, which 
have a high co-occurrence. Parkinson’s patients in our 
study were currently receiving antiparkinsonian therapy 
and their clinical status was stable.

Conclusion
It was observed that the prevalence of subclinical hyper-
thyroidism was higher in patients with PD than in controls 
(p<0.05). In addition, the fT4 level and subclinical hyperthy-
roidism were significantly higher in the TDT subgroup than 
in the ART subgroup. PD and thyroid dysfunction might af-
fect each other’s symptoms. Considering this association, 
it is aimed to emphasize that the detection of thyroid dys-
function in PD is important in treatment regulation. Various 
previous studies have suggested different results for the 
correlation between PH and thyroid function. It is impor-
tant to evaluate thyroid function at disease onset and dur-
ing follow-up to avoid unnecessary treatment for PD.
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