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Depression in Patients with Subclinical Hypothyroidism:
A Systematic Review and Meta-Analysis

Eunhee Hwang1, Sujin Shin®

1Department of Nursing, Wonkwang University, Iksan, Korea
2College of Nursing, Ewha Womans University, Seoul, Korea

Background: Symptoms of subclinical hypothyroidism include depression, memory loss, myocardial con-
tractility disorder, lipid metabolic disorder, and atherosclerosis. However, the relationship between subclinical
hypothyroidism and depression has not been consistent. Therefore, the purpose of this study was to provide
the scientific evidence for the relationship between subclinical hypothyroidism and depression.

Methods: This study was a meta-analysis of depression in subjects with subclinical hypothyroidism. The search
engine of PubMed, EBSCO, ScienceDirect, and RISS was used to search the studies published since the
1990s. Atotal of 176 documents were retrieved from the literature search, and finally 10 studies were included
in the analysis. Statistical analysis of effect sizes was performed using Comprehensive Meta-Analysis software
version 2.2.064.

Results: Of the 10 studies, five studies reported that depression was associated with subclinical hypothyroidism.
Two of these studies were on women and two were on the elderly. The effect size of depression in patients with
subclinical hypothyroidism was 3.46 (95% confidence interval 0.20-0.74, P=0.001), and the subclinical hypo-
thyroidism was significantly associated with depression.

Conclusions: This study showed that subclinical hypothyroidism is associated with depression. The results also
suggest the need for regular screening of depressive symptoms of patients with subclinical hypothyroidism.
Especially, elderly and women with subclinical hypothyroidism may be the main targets of depressive symptom.
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Figure 1. Flow chart of study selection.
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Table 1. characteristics of the studies included in the meta-analysis

Significance of

First Author (year) Sample Age TSH Measures QL}ahty association with Adjusted variables
(year) Appraisal Score d .
epression
Almeida et al. (2007)” 94 outpatients >18 >4.0 mU/L HAM-D 7 Significant None
BDI
Adis (2010)™ 50 women Sexually active age NA BDI 5.5 Significant Age, BDI score, levels of PRL/ TSH/total
cholesterol
Chueire et al. (2007)" 323 individuals >60 >4.5 mU/L HAM-D 5.5 Significant None
GDS-15
de Jongh et al. (2011)* 1,219 individuals >65 >4.5 mU/L CES-D 8 Not significant ~ Age, gender
Demartini et al. (2014)”” 246 outpatients >20 >4.79 mU/L HAM-D 6.5 Significant Age
MADRS
Engum et al. (2002)28) 30,589 Individuals 40-89 >4.0 mU/L HADS 6.5 Not significant None
Fjacllegaard et al. (2015)10) 8,214 individuals >20 >3.7 mU/L WHO MDI 6.5 Not significant None
Haggerty et al. (1993)29) 31 women 18-52 NA HAM-D 6 Not significant ~ None
Krysiak et al. (201(,)30) 68 females 20-40 >4.5 mU/L BDI 6 Significant Age, smoking, body mass index, blood
pressure, waist circumference, type of
work, marital status, occupational activ-
ity, education, stress exposure, physical
activity, profession
Park et al. (2010)15) 918 subject >65 >4.1 mU/L GDS-K 6.5 Not significant Age, gender, duration of education

Abbreviations: TSH, thyroid-stimulating hormone; HAM-D, Hamilton Depression Scale; BDI, BeckD, Hamilton Delnventory; NA, not applicable; PRL, prolactin; GDS, Geriatric
Depression Scale; CES-D, Center for Epidemiologic Studies-Depression Scale; MADRS, Montgomery-Asberg Depression Rating Scale; HADS, Hospital Anxiety and Depression Scale;
WHO, World Health Organization; MDI, Major Depression Inventory; GDS-K, Geriatric Depression Scale-Korean.
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Figure 2. Effect size of depression among subclinical hypothyroidism.

Study name Statistics for each study

Std diff Standard Lower Upper
inmeans error Variance limit

limit Z-Valuep-Value

Std diff in means and 95% ClI

Almeida et al. (2007) 0.514 0.187 0.035 0.148 0.880 2.7563 0.006 I
Atis (2010)_1 0.496 0.377 0142 -0.244 1.235 1.314 0.189 — 1 B
Atis (2010)_2 0.767 0.307 0.094 0.166 1.368 2.501 0.012 .
de Jongh et al. (2011) 0.042 0.200 0.040 -0.350 0.435 0.212 0.832 I
Demartini et al. (2014)_10.802 0.151 0.023 0.507 1.098 5.319 0.000 —=
Demartini et al.(2014)_20.834 0.152 0.023 0.536 1.131 5.497 0.000 ——
Engum et al. (2002)_1 -0.058 0.085 0.007 -0.225 0.109 -0.681 0.496 B
Engum et al. (2002)_2 0.318 0.240 0.058 -0.153 0.789 1.324 0.185 -
Fjaellegaard et al.(2014}0.114 0.048 0.002 -0.208 -0.020 -2.373 0.018 =
Haggerty et al.(1993) -0.095 0.360 0.129 -0.799 0.610 -0.263 0.792
Krysiak et al.(2016)_1 2.406 0444 0.197 1.536 3.276 5.420 0.000 — =
Krysiak et al.(2016)_2 0.981 0.358 0.128 0.279 1683 2741 0.006 ——
Park et al.(2010) -0.208 0105 0.011 -0.413-0.002 -1.981 0.048 ~ =
0.427 0.135 0.018 0.163 0.690 3.172 0.002 1.00 -0.50 0.00 0.50 1.00
Heterogeneity: I-squared=90.02%, tau-squared=0.180, P=0.000
Abbreviations: Std diff, standard difference; CI, confidence interval.
Figure 3. Effect size of depression according to the gender.
Group Study name Subgroup within study Statistics for each study Std diff in means and 95% CI
Subgroup within study
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Valuep-Value —_——
both Almeida et al, (2007)  both 0514 0187 0.035 0,148 0,880 2753 0.008 | —
both Chueire et al.[2007)  both 0.875 0.160 0.026 0561 1.188 5470 0.000
both de Jongh et al. (2011)  both 0042 0200 0.040-0.350 0.435 0212 0.832 — >
both Demartini et al. (2014)_1both 0802 0151 0023 0507 1.098 5319 0.000 ——
both Demartini et al.(2014)_2both 0834 0152 0023 0536 1.131 5497 0.000 ——
both Engum et al. (2002)_1 both -0.058 0085 0.007-0.225 0109 -0.681 0496 =
both Engum et al, (2002)_2 both 0318 0240 0.058-0.153 0.789 1324 0.185 —
both Fiaellegaard et al.(2014)both 0114 0048 0002-0.208 -0.020 -2.373 0.018 ——
both Park et al.(2010) both 0208 04105 0.011-0.413 -0.002 -1.981 0.048 i
both 0320 0143 0021 0040 0601 2237 0.025 {1
female Afis (2010)_1 female 0496 0377 0.142-0244 1235 1314 0189 ———
female Atis (2010)_2 female 0767 0307 0094 0166 1368 2501 0012 L
female Haggerty et 2.(1993) female -0.095 0380 0129-0.799 0610 -0.263 0.792 E
female Krysiak et al (2016)_1 female 2406 0444 0197 1536 3276 5420 0.000 —:
female Krysiak et al.(2016)_2 female 0981 0358 0128 0279 1683 2741 0.008 ——
female 0883 0367 0135 0.164 1602 2407 0.016 .00 050 0.00 0.50 1.00
Heterogeneity: I-squared=92.16%, tau-squared=0.039, P=0.000
Abbreviations: Std diff, standard difference; CI, confidence interval.
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Figure 4. Effect size of depression acdording to the sample size.

Group by
Subgroup within study

Study name Subgroup within study

Statistics for each study

Std diff in means and 95% CI

nmeans. arar CVariance it i Z-value® Value '
<100 Almeida et al. (2007) <100 0.514  0.187 0.035 0.148 0.880 2753 0.006 -
<100 Afis (2010)_1 <100 0.496 0377 0.142-0.244 1.235 1314 0.189
<100 Afis (2010)_2 <100 0767 0307 0094 0166 1368 2501 0012 & N
<100 Haggerty et al.(1993) <100 -0.095 0.360 0.129-0.799 0.610 -0.263 0792
<100 Krysiak et al.(2016)_1 <100 2.406 0.444 0197 1.536 3.276 5420 0.000 _!
<100 Krysiak et al.(2016)_2 <100 0.981 0358 0.128 0279 1683 2741 0.008 - =
<100 0.799 0.273 0.074 0.265 1.334 2930 0.003
>=100 Chueire et al.[2007] >=100 0.875 0160 0.026 0561 1.188 5470 0.000 =
>=100 de Jongh et al, (2011) >=100 0.042 0.200 0.040-0.350 0.435 0212 0.832
>=100 Demartini et al. (2014)_1 >=100 0802 0.151 0.023 0507 1.098 65319 0.000 i
>=100 Demartini et al.(2014)_2 >=100 0.834 0.152 0.023 0.536 1.131 5497 0.000 o
>=100 Engum et al. (2002)_1 >=100 -0.058 0.085 0.007-0.225 0.108 -0.681 0.496
>=100 Engumetal. (2002)_2  >=100 0.318  0.240 0.058-0.153 0.789 1.324 0.185 i
==100 Fjaellegaard et al.(2014) =>=100 -0.114 0.048 0.002-0.208 -0.020 -2.373 0.018 L
>=100 Park et al.(2010) >=100 -0.208  0.105 0.011 -0.413 -0.002 -1.981 0.048
>=100 0.298 0.152 0.023 0000 0.596 1.961 0.050 -1.00 -0.50 0.00 0.50 1.00
Heterogeneity: I-squared=92.16%, tau-squared=0.039, P=0.000
Abbreviations: Std diff, standard difference; CI, confidence interval.
Figure 5. Effect size of depression according to the data adjustment.
Group by Study name Subgroup within study Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper

in means error Variance limit limit Z-Valuep-Value

L . |

adjusted Atis (2010)_1 adjusted 0496 0377 0.142-0.244 1235 1314 0.189 L = 4
adjusted Atis (2010)_2 adjusted 0767  0.307 0094 0.166 1.368 2501 0.012
adjusted de Jongh et al. (2011)  adjusted 0.042 0200 0.040-0.350 0435 0.212 0.832 i
adjusted Demartini et al. (2014)_1 adjusted 0.802  0.151 0023 0.507 1.098 5319 0.000 —&
adjusted Demartini et al.(2014)_2 adjusted 0.834 0152 0023 0.536 1.131 5497 0.000 d
adjusted Krysiak et al.(2016)_1  adjusted 2406 0444 0197 1536 3276 5420 0000 1
adjusted Krysiak et al.(2016)_2  adjusted 0981 0358 0128 0279 1683 2741 0006 =
adjusted Park et al.(2010) adjusted -0.208 0.105 0.011 -0.413 -0.002 -1.881 0.048
adjusted 0699 0240 0058 0227 1.170 2906 0004
none Almeida et al. (2007)  none 0.514 0187 0.035 0.148 0.880 2753 0.006 =l
none Chueire et al.[2007] none 0.875 0.180 0.026 0.561 1.188 5470 0.000
none Engum et al. (2002)_1 none -0.058  0.085 0.007-0.225 0.108 -0.681 0.496 = =
none Engum et al. (2002)_2 none 0.318 0.240 0.058-0.153 0.789 1.324 0.185 -1
none Fjaellegaard et al.(2014) none -0.114  0.048 0.002 -0.208 -0.020 -2.373 0.018 pll E—
none Haggerty et al.(1993)  none -0.095 0360 0129-0799 0610 -0263 0792
none 0.238 0.158 0.025-0.070 0.54% 1.517 0129 -1.00 -0.50 0.00 0.50 1.00

Heterogeneity: I-squared=92.16%, tau-squared=0.039, P=0.000
Abbreviations: Std diff, standard difference; CI, confidence interval.
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