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Abstract
Background: Alteration in thyroid activity is a well-known cause of symptoms mimicking psychiatric disorders. There
are reports on altered levels of thyroid hormones in patients with certain psychiatric disorders compared to healthy
controls; still, the magnitude and importance of the phenomenon is not known. We wanted to explore the level of
thyroid hormones in different diagnostic groups in an acute-psychiatric population. We also wanted to follow any
change during their stay.
Methods: Patients aged 18 years and older admitted to a closed, psychiatric inpatient ward were eligible if giving
informed consent. For 539 patients representing all main psychiatric diagnostic groups and with equal gender
distribution, data for FT4 were available for 539 patients, and data for TSH were available from 538 patients at
admittance. For 239 patients, data for FT4 were available at both admittance and discharge, and the corresponding
number for TSH was 236 patients.
Results: A significantly higher share of patients had higher levels of FT4 and TSH at admittance than expected for
healthy individuals. No significant effect of gender or most diagnostic groups was seen.
For female patients with substance-use disorder (SUD), the level of TSH was significantly lower than that for all other
diagnostic groups. No other difference in the levels of FT4 and TSH was seen between the main diagnostic groups,
and the effect in SUD was not seen in males.
For the population with available markers at both admittance and discharge, in total, there was a significant reduction
of FT4 from admittance to discharge, not followed by any change in TSH.
Conclusions: In acutely admitted psychiatric patients there seems to be an increased FT4 and TSH. FT4 is normalized
during the inpatient stay independently of TSH. This indicates somatic effects of psychiatric stress that may be of
clinical importance and the phenomenon should be further explored. Mainly different diagnostic groups did not differ
in level of FT4 and TSH. Thus future studies on thyroid activity in psychiatric patients should focus on function and
level of stress and suffering rather than diagnostic groups.
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Background
Clinical thyroidal disorders mimicking depression and anxiety are well known. Further, thyroid hormones (T3/T4)
and thyroid-stimulating hormone (TSH) have been suggested to play a critical role in the regulation of neuronal
growth and development, as well as in the alteration of
neurocognitive functions including mood and cognition in
the mature brain [1]. Although it is established that
hypothalamic-pituitary-thyroid (HPT) axis abnormalities
may be associated with psychiatric pathophysiology [2–4],
the HPT pattern in psychiatric patients with non-thyroidal
illness is still inconsistent. Altered concentrations of free
thyroxine (FT4) have been described in patients with psychiatric disorders such as schizophrenia and affective disorders [3, 5–8], but findings are inconsistent; for example,
other reports on personality disorder and alcoholism are
negative [6]. In addition, an association between thyroid
hormones within reference range and cognitive dysfunction in older people has been indicated [1]. The levels of
TSH as well as TSH responses to thyrotropin - releasing
hormone (TRH) have been described to be different in
healthy controls compared to patients with psychiatric disorders, including major depression, bipolar mania, alcoholism, and borderline personality disorder [9, 10]. Thyroid
disorders have been described as a risk factor for treatment
resistant depression [11]. However, other studies do not
find an association between the levels of thyroidal components and neuropsychiatric disorders [1, 12]. Dickerman
and Barnhill [13] hypothesized that these considerable variations in thyroid alterations in psychiatric patients may be
caused by a response to an underlying systemic illness or
by the acute psychiatric illness itself. In line with this, altered levels of FT4 from acute state to remission have been
described in schizophrenic patients in one study and attributed to medications [5], although it is far from being clear.
To our knowledge, there are no studies on levels of thyroid
hormones in a general psychiatric population at acute
admittance.
To summarize, the connection between thyroid status
and different psychiatric disorders is not consistently
clear, and although an important effect of thyroid hormones on brain function is suggested, it is not clear
whether acute psychiatric suffering has an effect.
Thus, the aim of this study was to investigate the relation between the levels of thyroid hormones and different psychiatric diagnoses in a general psychiatric acute
inpatient population. In addition, we wanted to study
the variation in thyroid status over an acute admission.
Methods
Aim

The first aim was to explore the prevalence of deviating
thyroid levels in an unselected psychiatric acute-ward
population and potential relations to diagnoses.
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The second aim was to study whether there was a
change in thyroid levels from admittance to discharge.
Ethics

The study was part of a large study approved by the
Norwegian Regional Committee for Ethics (REC, identification number 199/04) and by Middle Norway and
Norwegian Social Science Data Services (NSD, identification number 11771).
Design and setting of the study

The study was a cross-sectional study on the prevalence
of thyroid levels and a follow up for change in thyroid
levels in some of the participants.
Participants were recruited among patients admitted
to the only closed, inpatient acute psychiatric ward for a
population of 150.000 above the age of 18 years in
South-Trøndelag county in the Middle of Norway in the
period from 19.10.2004 to 30.11.2006. Clinical data and
laboratory data according to standard clinical procedures
in the hospital were available in the patients’ files. Patients were given information and asked to consent to
participation in a study collecting data on several fields
including thyroid status. For patients giving informed
consent, the data were collected in a research database,
and participants were made anonymous.
Patients and patient characteristics

A total of 585 persons among the 1771 patients admitted in the study period gave written informed consent to
participate. Some patients were excluded from these
analyses because of disorders of the thyroid gland (International Classification of Diseases version 10 (ICD-10):
E00–07) or because of the presence of anti-thyroid peroxidase antibodies (Anti-TPO). Also, patients for whom
no measurements of FT4 or TSH were registered were
excluded. As shown in Fig. 1, we included 539 patients
with measurement for FT4 and 538 patients for TSH at
admittance, and 254 and 252 patients at discharge, respectively. Data were available at both admittance and
discharge for 239 patients for FT4 and for 236 patients
for TSH.
Upon discharge, the patients’ psychiatric diagnoses were
set according to ICD-10 research criteria. Final diagnoses
were set in a consensus meeting with the physician or
psychologist in charge of the patient’s treatment and at
least two psychiatrists and/or senior clinical psychologist
of whom at least one had personally examined the patient.
In this study, the main diagnosis was used if multiple diagnoses were set. Diagnoses were categorized into 8 groups
based on ICD-10 codes: Substance use disorder (SUD)
(F10–19), schizophrenia spectrum disorder (F20–29),
mania (F30–F31.2), bipolar depression (F31.3–31.5), unipolar depression (F32–F33), neurotic disorders (F40–49),
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Fig. 1 Inclusion and exclusion of patients

and personality disorders (F60–69), and all other diagnoses were labeled as ‘other’.
Patient characteristics are shown in Table 1. Mean
and median patient ages were 41 and 39 years, respectively. Mean and median days of duration of stay
were 12 and 6, respectively. The patient distribution
in diagnostic groups is shown in Table 2. After Bonferroni correction for multiple testing, still significantly more males than females were having SUD
diagnoses (x2(df ) = 19.528 (7), p = 0.007). For the
other diagnostic groups, there was no difference in
the gender distribution of diagnoses.

As part of the standard clinical procedure, FT4 and TSH
were measured in blood collected between 7:00 am and
10:00 am the first working day after admission. For some
of the participants, the same analyses were done at discharge. Blood was analyzed the same day by immunochemiluminescent procedures at the clinical laboratory
at St Olav’s University Hospital, Trondheim, Norway on
Siemens ADVIA Centaur XPT. The reference ranges for
TSH were between 0.56–4.89 mIU/L for persons 16–
20 years old and 0.24–3.78 mIU/L for those above
20 years of age. The reference range for FT4 was 11.6–
19.1 pmol/L.
Statistics

Table 1 Characteristics of patients at admittance
FT4 (N = 539)

TSH (N = 538)

Male

255

255

Female

284

283

years, mean ± SD

41.15 ± 16.93

41.09 ± 16.909

median

39.0

39.0

days, mean ± SD

12.66 ± 35.320

12.69 ± 35.442

median

6.0

6.0

Gender

Age

Duration of Stay

FT4 free thyroxin, TSH thyroid-stimulating hormone

Blood samples and laboratory assays

Characteristics of patients at admittance, shown separately for TSH and FT4, were described as number of
samples, age, gender, and duration of stay and were analyzed by descriptive analysis shown in frequencies, mean,
standard deviation, and median. In this study, biological
variables such as TSH and FT4 were used as continuous
scales. The variable for diagnostic groups was used as
categorical variable which contained 8 groups. A
chi-Square test was conducted to examine the relationship between gender and diagnostic groups. Because the
normality of continuous variables assessed by the Kolmogorov–Smirnov test were all skewed, non-parametric
statistical analyses were chosen for further analysis. The
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Table 2 Summary of the diagnostic groups distribution
Diagnostic Group

ICD

FT4 (N, Male/Female)

TSH (N, Male/Female)

SUD

F10–19

82 (51/31)b

83 (51/32)b

Schizophrenia

F20–29

92 (45/47)

91 (44/47)

Bipolar Mania

F30–31.2

32 (17/15)

32 (17/15)

Bipolar Depression

F31.3–31.5

18 (8/10)

18 (8/10)

Unipolar Depression

F32 - F33

115 (45/70)

114 (44/70)

Neurotic Disorders

F40–49

51 (17/34)

52 (18/34)

Personality Disorders

F60–69

33 (11/22)

34 (11/23)

Others

–

115 (61/54)

115 (62/53)

x2(df) = 19.528 (7), p = 0.007

x2(df) = 18.613 (7), p = 0.009

Statisticsa

SUD substance use disorder, ICD International Classification of Diseases, FT4 free thyroxin, TSH thyroid-stimulating hormone
a
Chi-Square Test was conducted to examine a relationship between gender and diagnostic groups
b
After Bonferroni correction, only SUD reaches significant
Entries in bold are significant at 0.05 level

levels of TSH and FT4 at admittance and at discharge
were analyzed by descriptive statistics shown in frequencies, mean, median, and range, in addition to the Wilcoxon
signed-ranks test which compares the levels of neuroendocrine biomarkers before and after hospitalization by using
TSH or FT4 samples which are available at both admittance and discharge. As preliminary analysis, differences in
the levels of TSH and FT4 across the diagnostic groups
were assessed by a Kruskal-Wallis H-test both in total and
for gender-separated samples. Lastly, the association between a specific psychiatric diagnostic group and the effect
of TSH and FT4 in the model was assessed by binary logistic regression for psychiatric diagnostic groups including
SUD, schizophrenia, bipolar mania, bipolar depression,
unipolar depression, neurotic disorders, and personality
disorders, both in total and for gender-separated samples.
If there was a statistically significant difference in any
analysis, the Dunn-Bonferroni correction was used for
post-hoc test to avoid multiple test problems. For statistical analysis, IBM-SPSS version 22 was used to assess
all data. The results were considered significant when
the p value was lower than 0.05.

Results
Deviation outside reference ranges of TSH and FT4 in
total sample and in different genders and different
diagnostic groups

1.7% of the participants had FT4 levels below reference
range and 21.9% above. For TSH numbers were 2.6 and
5.8%, respectively. The deviation from the expected value of
2.5% both above and below each reference range is significant for both FT4 (p < 0.000) and TSH (p < 0.000) (calculations not shown). Comparing differences in distribution
between diagnostic groups and thyroid hormone ranges did
not reveal significant association for FT4 (p = 0.281), while
there was a slightly significant difference regarding TSH

(p = 0.047). There were no significant differences between
genders regarding frequency of patients with levels of FT4
or TSH outside reference levels (Table 3).
Differences in the levels of TSH or FT4 across psychiatric
diagnosis in total and for gender-separated samples

Analyzing the total sample did not indicate any association between diagnoses and level of FT4 (x2(df) =
2.307(7), p = 0.941). For TSH however, an association was
indicated (x2(df) = 14.062(7), p = 0.05, Additional file 1:
Table S1). Separating the population into genders revealed
significant differences in the levels of TSH between the
diagnostic groups among females. SUD had the lowest
mean score (mean score = 1.30 mIU/L), followed by
schizophrenia (1.63 mIU/L), unipolar depression (1.70
mIU/L), neurotic disorders (1.85 mIU/L), bipolar mania
(1.90 mIU/L), bipolar depression (2.10 mIU/L), other
(2.27 mIU/L), and personality disorders (2.32 mIU/L)
(Additional file 2: Table S2). A post hoc comparison by
the Dunn-Bonferroni approach with adjusted p-value, confirmed significant difference among females between SUD
and ‘other’, of which ‘other’ had significantly higher TSH
levels (Z = − 3.202, SE = 18.321, p = 0.038) and this was confirmed in the regression model (Additional file 3: Table S3).
No significant difference in the levels of TSH between different diagnostic groups was found for male patients.
Variation in thyroid hormones from admittance to
discharge

Data for FT4 were available at both admittance and
discharge for 239 patients. Mean (median) levels of
FT4 were 17.09 (16.75) pmol/L at admittance, and
16.07 (16.00) pmol/L at discharge. There was a statistically significant reduction from admittance to discharge (n = 239, Z = − 5.680, p = 0.00, Table 4).
Data for TSH were available at both admittance and
discharge for 236 patients. Mean (median) levels of TSH
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Table 3 The relationship between FT4 and TSH levels in different ranges and gender as well as diagnostic groups

Total

FT4 Reference Range (≤ 11.6–19.1 ≤ (pmol/L))

TSH Reference Range (≤ 0.24–3.78 ≤ (mIU/L))

Below (n, %)

Within Reference
Range (n, %)

Above (n, %)

Below (n, %)

Within Reference
Range (n, %)

Above (n, %)

9 (1.7%)

412 (76.4%)

118 (21.9%)

14 (2.6%)

493 (91.6%)

31 (5.8%)

6 (2.3%)

184 (72.2%)

65 (25.5%)

4 (1.6%)

240 (94.1%)

11 (4.3%)

3 (1%)

228 (80.3%)

53 (18.7%)

10 (3.5%)

253 (89.4%)

20 (7.1%)

Gender
Male
Female

x2(df) = 5.375 (2), p = 0.068

x2(df) = 4.081 (2), p = 0.13

Diagnoses
SUD

4 (5%)

Schizophrenia

–

Mania

–

64 (79%)

13 (16%)

4 (4.9%)

75 (91.5%)

3 (3.6%)

68 (73.9%)

24 (26.1%)

5 (5.5%)

84 (92.5%)

2 (2%)

22 (68.8%)

10 (31.2%)

–

30 (93.8%)

2 (6.2%)

Bipolar Depression

1 (2.9%)

26 (76.5%)

7 (20.6%)

1 (2.9%)

29 (85.3%)

4 (11.8%)

Unipolar Depression

–

90 (78.3%)

25 (21.7%)

1 (0.9%)

110 (96.5%)

3 (2.6%)

Neurotic Disorders

2 (3.9%)

41 (80.4%)

8 (15.7%)

1 (2%)

49 (94.2%)

2 (3.8%)

Personality Disorders

1 (3%)

25 (73.5%)

8 (23.5%)

1 (3%)

27 (81.8%)

5 (15.2%)

1 (1%)

76 (76%)

23 (23%)

1 (1%)

89 (89%)

10 (10%)

Others

x2(df) = 16.543 (14), p = 0.281

x2(df) = 23.946 (14), p = 0.047

SUD substance use disorder, TSH thyroid-stimulating hormone, FT4 free thyroxine
Chi-Square Test was conducted to examine a relationship between FT4 and TSH in above and below the reference ranges and gender as well as
diagnostic groups
Reference range was set by 95% of healthy population
Entries in bold are significant at 0.05 level

at admittance were 1.85 (1.86) mIU/L, and 1.81 (1.62)
mIU/L at discharged. As seen in Table 4, there was no
significant difference in the levels of TSH at admittance
and discharge (n = 236, Z = − 0.268, p = 0.789) (Table 4).

Discussion
In a general psychiatric acute closed inpatient population with equal gender distribution, levels of FT4 and
TSH at admittance deviated from levels expected in
the general population with significantly more patients than expected having levels above reference
range. There were no differences between neither
genders nor different diagnostic groups regarding
Table 4 Descriptive statistics of FT4 and TSH (Admittance and
Discharge)
FT4 (pmol/L)
N

TSH (mIU/L)

Admittance

Discharge

Admittance

Discharge

538

252

539

254

16.069

1.846

1.805

Levels of Biomarkers
mean

17.094

median

16.750

16.0

1.56

1.615

range

9.3–31.3

9.0–25.7

0.01–9.87

0.04–8.45

Statisticsa

Z = −5.680, p = 0.00

Z = −0.268, p = 0.789

FT4 free thyroxin, TSH thyroid-stimulating hormone
a
Wilcoxon Signed-Ranks Test was conducted to compare difference between
admittance and discharged
Entries in bold are significant at 0.05 level

number of patients outside reference ranges for FT4 and
TSH apart from a slight difference for TSH between diagnostic groups. Comparing absolute levels of TSH and FT4
revealed a significantly lower level of TSH in the group
SUD compared to other diagnostic groups in females. No
significant differences were seen between other diagnostic
groups in females, and no significant difference between
diagnostic groups was seen in males. Comparing levels of
hormones at admittance and discharge (mean 12 / median
6 days later) showed a significant reduction in the level of
FT4 during stay, whereas no significant change in the level
of TSH was seen.
Hypo- and hyperthyroidism as a cause of symptoms
mimicking depression and other psychiatric problems
is a well-known clinical phenomenon. We find an increase in both FT4 and TSH over all psychiatric diagnostic groups (maybe except female SUD) without
gender differences. Previous studies comparing specific diagnostic groups with healthy controls have
found an increased FT4 in depression [5, 8, 14], bipolar disorders [3], and panic disorders [7]. Findings are
however deviating [12]. Simultaneously, a decrease in
FT4 has been described in patients with chronic alcohol use [15–18]. FT4 and TSH are linked. Associations between depression and level of TSH compared
to healthy controls have been found in previous studies [8, 10]. In studies on cannabis users reduced levels
of TSH have been reported [19, 20]. There was no
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significant association between FT4 and any of the
diagnostic groups in our cohort. Only TSH showed a
significant difference for one diagnostic group (SUD)
and only in females. To our knowledge there are not
many other studies on altered thyroid function in patients with substance use disorders except for alcohol
and cannabis. As TSH was actually higher than expected in our cohort, the interpretation of our finding
may simply be that women with SUD were the ones
with most normal levels of TSH, all other diagnostic
groups having increased levels. There is no obvious
explanation for the absence of this effect in the male
group. There are however gender differences regarding hormones [8] and this might contribute to altered sensitivity to stress as well as to psychoactive
substances.
Psychotropic medication is of relevance in many
psychiatric patients. Glucocorticoids, l-dopa and
dopamine may reduce TSH-activity, while Li and
dopamine-antagonists may increase it [21, 22]. Unfortunately, we did not register data on participants’ use
of medications. The majority of patients would however not be on medications increasing thyroid function at admittance.
Our study comparing a broad variety of psychiatric
diagnostic groups thus supplements the field indicating that the altered levels of thyroid hormones found
in specific diagnostic groups compared to healthy
controls is a broad psychiatric phenomenon reflecting
psychic stress in general, not specific to certain diagnoses. This also is in line with the findings by Spratt
in a general psychiatric acute inpatient population
[23], although the potential variation over different
diagnoses was not studied there. One explanation for
the lack of relation between FT4 and diagnostic
groups in our study could be the lack of power (small
groups) or the acute-stress effect masking any differences between diagnostic groups, emphasizing the
strength and potential clinical importance of the acute
stress. This also emphasizes that altered thyroid function is not only potentially a cause of psychiatric
symptoms but also, as postulated by Parry in 1825
[24], can be a result of emotional stress.
At admittance a higher number of patients than expected had FT4 above reference range. There then
was a significant reduction in the level of FT4 from
admittance to discharge. No significant change in
TSH was seen. In a study with longer follow up
(mean 21 days) in 22 acutely ill patients [23], a decrease in FT4 was seen, and in another longer follow
up (mean 29 days) on acutely ill psychotic patients,
both a decrease in FT4 and an increase in TSH were
seen. However, despite a longer follow up than in our
study, the increase in TSH was seen in fewer patients

Page 6 of 8

than those with a decrease in FT4 (41% vs 66%) [25].
Together, the findings indicate that the change in
FT4 is not primarily driven by the central TSH as
one could expect according to theories on the effect
of psychiatric stress on the pituitary gland. Bunevicius
suggests that the reduction in FT4 [25] is due to the
use of antipsychotics. This would be in line with the
mood stabilizer Li+ known to cause hypothyroidism
by reducing production in the thyroid gland [26].
Bunevicius et al. however have no control group without medication preventing the disclosure of an effect
independent of medications. Unfortunately we have
not recorded use of medications in patients. However,
as the whole diagnostic specter was represented no
single group of medication would be used and not all
patients would have medications. Besides, the significant number of patients with FT4 above reference
range at admittance increases likelihood that a reduction for normalization is expected. The mechanism
for this peripheral effect of stress on the thyroid
gland could involve receptors for stress hormones
such as cortisol and adrenaline in the thyroid gland;
this, however, remains to be explored further.
Taken together, our findings do not link alterations in
TSH / FT4 to any specific diagnoses but rather to psychiatric suffering in general. In line with this, there is a
significant reduction in the level of FT4 over a mean
12-day (median 6-day) stay in a psychiatric acute ward.

Limitations and strengths

There are several limitations to our study. The duration
of stay was relatively short, lowering the possibility to
detect a variation over time. However, at the same time,
the registered variation in FT4 from admittance to discharge is thus more important because it reveals a dramatic change over a short time.
The number of participants is not large compared to
epidemiological studies, although it is rather high for
this kind of population and compared to other studies in
acute-ward populations.
We do not have a group of healthy controls that could
improve clarification of findings.
Data on patients’ use of medications is not included.
As discussed above this is a weakness. However, our aim
was to study the thyroid status in the psychiatric patients
independent of the etiology of any deviation. This is interesting as deviating thyroid status may cause problems
for the patients and need attention and treatment independently of its etiology.
All main psychiatric diagnostic groups were included
in the study, and the wards represented the only closed,
acute psychiatric inpatient service in the area, reducing
the likelihood of social selection and loss of important
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groups. The possibility to use data for persons at the
time they are acutely ill at admittance is a strength.

Conclusion
Our study indicates that there is an overall increase in
the level of FT4 and TSH in the acute psychiatric ill
population independent of diagnoses and that there is a
reduction (normalization) during the acute stay. There is
no significant change in TSH, and the change in FT4 is
quick (median duration of stay was 6 days), indicating
that the change in FT4 is not driven by TSH. The effect
of psychological stress via hypothalamus and TSH has
been suggested previously; our study indicates that another mechanism must be causing this. Cortisol and
adrenaline binding directly to the thyroid gland are candidates, although the mechanisms are, to our knowledge,
not known.
The findings indicate that psychological stress may
affect somatic functions in ways not known so far, a
phenomenon that may have implications for treatment
and somatic follow up of severely ill psychiatric patients.
Additional files
Additional file 1: Table S1. Serum FT4 and TSH Levels across 8
Diagnostic Groups in Total Sample. (DOCX 19 kb)
Additional file 2: Table S2. Serum FT4 and TSH Levels across Different
Diagnosis in Gender Separated Samples (Unadjusted Model). (DOCX 23
kb)
Additional file 3: Table S3. Associations between A Specific Diagnostic
Group and the Set of Neuroendocrine Biomarkers in Total and Gender
Separated Sample. (DOCX 30 kb)

Abbreviations
Anti-TPO: Anti-thyroid peroxidase antibodies; FT4: Free thyroxine;
HPT: Hypothalamic–Pituitary–Thyroid; ICD: International classification of
diseases; SUD: Substance use disorder; T3: Triiodothyronine; T4: Thyroxine;
TCA: Tricyclic antidepressants; TRH: Thyrotropin-releasing hormone;
TSH: Thyroid Stimulating hormone
Acknowledgements
We want to thank Øyvind Husøy and Marit Vik for skillful assistance in handling
laboratory samples. We also want to thank the staff at the psychiatric acute
wards at St Olav’s hospital Department Østmarka as well as the patients for
cooperation in collecting the data.
Availability of data and materials
Data and material are available from the authors and can be deposited upon
request.
Authors’ contributions
SKR designed the study including writing all protocols and taking care of all
applications. SKR lead the inclusion of participants and the registration of
data. SKR took an equal part in analyzing and interpreting the data and lead
the writing of the manuscript. YS did the statistical analyses and took an
equal part in interpreting the data. YS wrote the first draft for the
manuscript. VI supervised and took an equal part in statistical analyses and
took an equal part in writing the manuscript. All authors read and approved
the final manuscript.

Page 7 of 8

Ethics approval and consent to participate
Oral and written informed consent was given by all participants. This study
was approved by the Regional Committee for Medical Research Ethics (REK
199/04) and by Middle Norway and Norwegian Social Science Data Services
(NSD) and was registered at ClinicalTrial.gov (NCT00184418; https://
clinicaltrials.gov/ct2/ NCT00184418). Data collection and analysis were
conducted in accordance with the Declaration of Helsinki. Analyses for TSH
and FT4 upon admission were part of the hospital routine procedure. For
patients giving consent, data were collected from hospital files, and in
addition, another test was taken upon discharge.
Consent for publication
Not applicable
Competing interests
Not applicable

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Received: 12 March 2018 Accepted: 16 July 2018

References
1. Ritchie M, Yeap BB. Thyroid hormone: influences on mood and cognition in
adults. Maturitas. 2015;81(2):266–75.
2. Bauer M, Goetz T, Glenn T, Whybrow PC. The thyroid-brain interaction in
thyroid disorders and mood disorders. J Neuroendocrinol. 2008;20(10):1101–
14.
3. Chakrabarti S. Thyroid functions and bipolar affective disorder. J Thyroid Res.
2011;2011:306367.
4. Brand SJ, Moller M, Harvey BH. A review of biomarkers in mood and
psychotic disorders: a dissection of clinical vs. preclinical correlates. Curr
Neuropharmacol. 2015;13(3):324–68.
5. Baumgartner A, Pietzcker A, Gaebel W. The hypothalamic-pituitary-thyroid
axis in patients with schizophrenia. Schizophr Res. 2000;44(3):233–43.
6. Hein MD, Jackson IM. Review: thyroid function in psychiatric illness. Gen
Hosp Psychiatry. 1990;12(4):232–44.
7. Fardella C, Gloger S, Figueroa R, Santis R, Gajardo C, Salgado C, Barroilhet S,
Foradori A. High prevalence of thyroid abnormalities in a Chilean psychiatric
outpatient population. J Endocrinol Investig. 2000;23(2):102–6.
8. Forman-Hoffman V, Philibert RA. Lower TSH and higher T4 levels are
associated with current depressive syndrome in young adults. Acta
Psychiatr Scand. 2006;114(2):132–9.
9. Loosen PT. The TRH-induced TSH response in psychiatric patients: a possible
neuroendocrine marker. Psychoneuroendocrinology. 1985;10(3):237–60.
10. Jia Y, Zhong S, Wang Y, Liu T, Liao X, Huang L. The correlation between
biochemical abnormalities in frontal white matter, hippocampus and serum
thyroid hormone levels in first-episode patients with major depressive
disorder. J Affect Disord. 2015;180:162–9.
11. Kautzky A, et al. A new prediction model for evaluating treatment resistant
depression. J Clin Psychiatry. 2017;78(2):215–22. https://doi.org/10.4088/JCP.
15m10381.
12. Olff M, Guzelcan Y, de Vries GJ, Assies J, Gersons BP. HPA- and HPT-axis
alterations in chronic posttraumatic stress disorder.
Psychoneuroendocrinology. 2006;31(10):1220–30.
13. Dickerman AL, Barnhill JW. Abnormal thyroid function tests in psychiatric
patients: a red herring? Am J Psychiatry. 2012;169(2):127–33.
14. Sim K, Chong SA, Chan YH, Lum WM. Thyroid dysfunction in chronic
schizophrenia within a state psychiatric hospital. Ann Acad Med Singap.
2002;31(5):641–4.
15. Balhara YP, Deb KS. Impact of alcohol use on thyroid function. Indian J
Endocrinol Metab. 2013;17(4):580–7.
16. Valeix P, et al. Effects of light to moderate alcohol consumption on thyroid
volume and thyroide function. Clin Endocrinol. 2008;68(6):988–95.
17. Rachdaoui N, Sarkar DK. Pathophysiology of the effects of alcohol abuse on
the endocrine system. Alcohol Res. 2017;38(2):255–76.
18. Honnamurthy JB, Shivashankara AR, Avinash SS, John Mathai P, Malathi M.
Effect of interaction between duration of alcohol consumption and alcohol

Sakai et al. BMC Psychiatry (2018) 18:244

19.
20.
21.

22.
23.

24.
25.

26.

dependence on thyroid function test: cross sectional observational study.
Indian J Clin Biochem. 2018;33(1):61–8.
Bonnet U. Chronic cannabis abuse, delta-9-tetrahydrocannabinol and
thyroid function. Pharmacopsychiatry. 2013;46(1):35–6.
Malhotra S, Heptulla RA, Homel P, Motaghedi R. Effect of marijuana use on
thyroid function and autoimmunity. Thyroid. 2017;27(2):167–73.
Sauvage MF, Marquet P, Rousseau A, Raby C, Buxeraud J, Lachatre G.
Relationship between psychotropic drugs and thyroid function: a review.
Toxicol Appl Pharmacol. 1998;149(2):127–35.
Bou Khalil R, Richa S. Thyroid adverse effects of psychotropic drugs: a
review. Clin Neuropharmacol. 2011;34(6):248–55.
Spratt DI, Pont A, Miller MB, McDougall IR, Bayer MF, McLaughlin WT.
Hyperthyroxinemia in patients with acute psychiatric disorders. Am J Med.
1982;73(1):41–8.
Wheeler MH. A tale of two celts. World J Surg. 2010;34(6):1151–6.
Bunevicius R, Steibliene V, Prange AJ Jr. Thyroid axis function after in-patient
treatment of acute psychosis with antipsychotics: a naturalistic study. BMC
Psychiatry. 2014;14:279.
Engin A, Altan N, Isik E. Erythrocyte glutathione levels in lithium-induced
hypothyroidism. Drugs R D. 2005;6(1):35–40.

Page 8 of 8

