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Association between Thyroid Dysfunction and Severity, Treatment Response

in Schizophrenic Inpatients
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Objectives

Thyroid hormone deficiency during the neurodevelopmental period can impair brain development and induce psychi-

atric symptoms. This study examined the association between thyroid dysfunction and the severity of symptoms in schizophrenia pa-

tients, and the treatment response of patients with schizophrenia.
Three hundred thirty-eight schizophrenia patients, with no prior history of thyroid disease or taking medication associ-

Methods

ated with it, were studied. We assessed the blood thyroid hormone level, the Brief Psychiatric Rating Scale (BPRS) scores on the day of
admission and discharge, admission period, dose of administered antipsychotics, and the number of antipsychotic combinations. The
collected data were subsequently analyzed using the Kruskal-Wallis test and Pearson’s chi-square test.

Results

The percentage of schizophrenia patients who presented with abnormal thyroid hormone level was 24.6%. High total triio-

dothyronine (TT3) (p = 0.003), low TT3 (p = 0.001), and high free thyroxine (fT4) (p < 0.001) groups showed a higher BPRS score on
admission than did the normal thyroid hormone group, while thyroid stimulating hormone (TSH) levels were not significantly corre-
lated with the severity of symptoms. Furthermore, thyroid hormone was not associated with the treatment response assessed by the
rate of BPRS score reduction, admission days, use of clozapine, and dose of antipsychotics.

Conclusions

The TT3 and fT4 hormone levels were significantly associated with the severity of symptoms in schizophrenia pa-

tients. These relations suggested that thyroid dysfunction may be associated with the severity of schizophrenia. And hence, further
analysis of the results of the thyroid function test, which is commonly used in cases of psychiatric admission, is required.
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Table 1. Demographic and clinical characteristics of schizophre-
nia patients

Demographics (n = 338) Mean + SD
Demographics
Age (years) 49.6 +11.2
Other clinical characteristics
Onset age (years) 27.1 +10.6
liness duration (years) 22.6 + 10.5
Number of admission 13.7 £ 10.2
BPRS score on admission 40.5 + 8.8
BPRS score reduction rate (%) 130+ 11.4
Antipsychotics use
Number of antipsychotics 1.7 £ 0.8
Dose of antipsychotics (mg) 1338.0 + 877.4
Thyroid hormone
TSH (ulU/mL) 22+ 55
113 (hg/mL) 1.1 £0.3
T4 (ng/dL) 13+03
I1&R
Number of I&R in first 4 weeks 0.5+23
Rate of I&R after 4 weeks 0.1 £0.3
Number (%)
Male 184 (54.4)
Female 154 (45.6)
Marital status
Not married 248 (73.4)
Married 29 (8.6)
Divorce 52 (15.4)
Bereavement 9(2.7)
Education
None 10 (3.0)
Elementary school 41 (12.2)
Middle school 70 (20.9)
High school 168 (50.1)
Above college 46 (13.7)
Support system
Spouse, son or daughter 50 (14.8)
Parents 176 (52.1)
Brother or sister, others 92(27.2)
None 19 (5.6)
Other clinical characteristics
Family history of schizophrenia 28 (8.3)
Other psychiatric iliness
Neurodevelopmental disorder 15 (4.4)
Mood disorder 3(9.0)
Obsessive-compulsion disorder 4(4.1)
Substance use disorder 9(2.7)
Clozapine use 54 (16.0)
Other medication use
Mood stabilizer 128 (37.9)
Antidepressant 39 (11.5)
Anxiolytics 196 (58.0)

SD : standard deviation, BPRS : Brief Psychiatric Rating Scale,
TSH : thyroid stimulating hormone, TT3 ! total triodothyronine,
fT4 : free thyroxine, I&R : isolation and restraint
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[ EEPO|RUT 524 £ 74 AAELQTRo|RUS 307 +
84 AEZQEEO|2H 494 + 82 df = 2, p < 0.001).
2 3 7o) olE FAR LR 1] o) 24 AL 2ol v
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High TSH (n = 20) Normal TSH (n = 20) Low TSH (n = 11) p value

Age (years) 477 + 118 47.6 + 12.0 480 + 9.0 0.968
Male (%) 10 (50) 10 (50) 7 (64) 0.725
Admission days 139.4 £ 119.2 132.1 £ 113.9 114.5 £ 79.0 0.951
BPRS on admission 362 £ 7.5 41.4 £ 9.3 38.0 £ 9.8 0.331
BPRS reduction rate (%) 90+ 84 16.0 + 13.7 12.8 £ 13.5 0.512
Clozapine use number (%) 1(5) 1(5) 1(9) 0.878
Number of antipsychotics 1.8+ 0.8 1.6 + 0.7 20+ 0.9 0.434
Total dose of antipsychotics (mg) 1443.8 + 870.8 1218.9 + 705.1 1703.5 £ 904.9 0.251
Number of I&R in first 4 weeks 03=£1.0 03+ 18 0.1 £0.3 0.560
Rate of I&R after 4 weeks 0.1 £0.2 0.1 £0.2 0.1 £0.3 0.999
Concomitant use (%)

Mood stabilizer 11 (55) 12 (60) 5 (45) 0.738

Antidepressant 2 (10) 3(15) 0(0) 0.405

Anxiolytics 9 (45) 10 (50) 5 (45) 0.944

Data are presented as mean + standard deviation. TSH
isolation and restraint

. thyroid stimulating hormone, BPRS : Brief Psychiatric Rating Scale, I&R :

Jjournal biolpsychiatry.or.kr 17
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Table 3. Comparison of severity and response among groups
High T3 (n = 7) Normal TT3 (n = 23) Low TT3 (n = 23) p value
Age (years) 483 + 7.5 57.1 £ 10.2 57.2 £+ 10.4 0.097
Male (%) 571 10 (43) 10 (43) 0.386
Admission days 84.0 £ 420 128.9 + 85.8 156.1 = 128.0 0.568
BPRS on admission 524 = 7.4 39.7 = 8.4 494 + 8.2 <0.001"
20.0" 0.003*
107.5" 0.001*
BPRS reduction rate 13.5 + 11.3 117 £ 120 9.7 £93 0.779
Clozapine use (%) 1014) 3(13) 1(4) 0.538
Number of antipsychotics 20+ 0.8 1.6 + 0.8 1.3+ 0.5 0.083
Total dose of antipsychotics (mg) 1500.0 + 948.5 970.1 + 656.6 1208.0 + 725.9 0.227
Number of I&R in first 4 weeks 3.7 +79 0.2 +£0.7 0.0 £0.2 0.121
Rate of I&R after 4 weeks 0.0 £ 0.1 0.0 £0.0 0.1 £0.3 0.072
Concomitant use (%)
Mood stabilizer 2(29) 7 (30) 6(26) 0.948
Antidepressant 2 (29) 1(4) 5(22) 0.145
Anxiolytics 3(43) 16 (70) 15 (65) 0.431

1 p<0.01, T:p<0.001, ¥:Mann-whitney U. TT3 :

restraint

Table 4. Comparison of severity and response among groups

total friiodothyronine, BPRS : Brief Psychiatric Rating Scale, I&R :

isolation and

High T4 (n = 29) Normal fT4 (n = 29) Low fT4 (n = 6) p value
Age (yerars) 46.4 + 12.1 46.6 + 11.6 59.2 + 3.8 0.020*
Male (%) 14 (48) 14 (48) 2(33) 0.784
Admission days 78.5 + 59.8 112.2 + 102.5 100.0 + 77.9 0.420
BPRS on admission 495+ 7.4 409 £ 7.5 467 £ 124 <0.001"
160.0" <0.001"
63.5" 0.302
BPRS reduction rate 9.9 + 9.0 13.6 + 11.4 14.5 + 13.7 0.397
Clozapine use (%) 2(6.9) 4(13.8) (16.7) 0.628
Number of antipsychotics 1.5+ 0.6 20+ 0.9 1.5+ 08 0.018*
256.0" 0.006*
56.5" 0.158
Total dose of antipsychotics (mg) 1231.8 £ 749.8 1557.3 + 974.0 1118.8 + 887.5 0.359
Number of I&R in first 4 weeks 0.3 £ 0.9 03 +1.2 0.0 £ 0.0 0.216
Rate of I&R after 4 weeks 0.1 £0.3 0.0 £ 0.2 0.2 £ 0.4 0.686
Concomitant use (%)
Mood stabilizer 7 (24) 14 (48) 4 (67) 0.059
Antidepressant 7 (24) 6(21) 0(0) 0.408
Anxiolytics 17 (59) 23 (79) 4 (67) 0.234

# 1 p<0.01, T:p<0.001, ¥: Mann-whitney U. fT4 : free thyroxine,

18

BPRS : Brief Psychiatric Rating Scale, I&R :

isolation and restraint
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Table 5. Correlation of thyroid hormone and dose of antipsychotics

Thyroid  Spearman’s rho correlation coefficient o value
hormone with dose of antipsychotics
TSH -0.013 0.809
T3 -0.128 0.018*
T4 -0.088 0.106
% 1 p < 0.01. TSH : thyroid stimulating hormone, TT3 : fotal friio-

dothyronine, fT4 : free thyroxine
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