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Background
Major depressive disorder (MDD) is a common psychiat-
ric disorder with a widespread problem and high preva-
lence, accounting for 10% of the total nonfatal disease 
burden [1, 2]. Epidemiologic studies showed that the 
lifetime prevalence of MDD in America is 16.2% [3]. In 
mainland China, the lifetime prevalence of MDD is 2.3% 
[4].

MDD is one of the most common mental health disor-
ders among older people. The prevalence of MDD, espe-
cially among older adults, is increasing annually and is a 
growing concern. Men with depression represent 7–10% 
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Abstract
Background  Subclinical hypothyroidism (SCH) is highly correlated with major depressive disorder (MDD). However, 
the prevalence and risk factors for SCH in older patients with MDD have rarely been reported in China.

Methods  This cross-sectional study included 266 older MDD patients with SCH was performed. Clinical and 
anthropometric, biochemical, and thyroid function data were collected. Depression, anxiety, and psychotic symptoms 
were assessed using the Hamilton Depression Scale, the Hamilton Anxiety Scale, and the Positive and Negative 
Syndrome Scale positive subscale, respectively.

Results  Among older patients with MDD, the prevalence of SCH was 64.7% (172/266). Compared to patients without 
SCH, older MDD patients with SCH had a longer disease course and higher TSH, A-TG, A-TPO, HDL-C, LDL-C, TC, FPG, 
and systolic pressure levels (all P ≤ 0.002). Furthermore, disease progression (OR 1.082, 95% CI 1.020–1.147, P = 0.009), 
A-TG (OR 1.005, 95% CI 1.001–1.009, P = 0.017), TC (OR 2.024, 95% CI 1.213–3.377, P = 0.007), FPG (OR 2.916, 95% CI 
1.637–5.194, P < 0.001), systolic pressure (OR 1.053, 95% CI 1.008–1.100, P = 0.022) were independently associated with 
SCH, in older patients with MDD.

Conclusions  Our findings suggest a high prevalence of SCH in older patients with MDD. Several demographic and 
clinical variables were independently associated with SCH in older patients with MDD.

Keywords  Subclinical hypothyroidism (SCH), Major depressive disorder (MDD), Older patients, Fasting plasma 
glucose (FPG), Total cholesterol (TC)
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of the older adult population. In Portugal, the prevalence 
of MDD in the older population (≥ 65 years) is 7.5–12.6% 
[5]. Geriatric depression can increase the risk of morbid-
ity and mortality due to physical diseases (such as cardio-
vascular and cerebrovascular diseases), leading to a delay 
in the course of the disease and a decrease in the quality 
of life of older adults.

The coexistence of MDD and subclinical hypothy-
roidism (SCH) has received increasing attention. SCH, 
defined as elevated thyroid-stimulating hormone (TSH) 
and normal free thyroxine (FT4) levels [6], is a strong risk 
factor for overt hypothyroidism [7, 8]. The prevalence of 
SCH ranged from 4 to 20% in adult population samples 
worldwide [9, 10], and the incidence of SCH is 8.7% in 
China [11]. The relationship between SCH and depres-
sion is not clear [12], but it is known that higher SCH is 
associated with an increased risk of MDD in older pop-
ulations (≥ 50 years) [13]. Clinically, patients with MDD 
with and without SCH show significant differences in the 
tendency to present with comorbid panic disorder and 
a poorer response to antidepressants [14]. Furthermore, 
variations in thyroid function may be related to cogni-
tive deficits associated with depression. Even patients 
with mild thyroid dysfunction may have cognitive defi-
cits or psychomotor impairment [15, 16]. Furthermore, 
meta-analyses have shown that the risk of altered cogni-
tive function is high in patients aged < 75 years with SCH 
[17]. SCH is also associated with treatment-resistant 
depression (TRD). Patients with TRD have higher serum 
TSH levels and higher rates of SCH [18, 19]. Thus, failure 
to diagnose SCH may contribute to delayed treatment 
response for depression. Several studies have shown an 
association between SCH and current depressive symp-
toms and a lifetime history of MDD. However, the rela-
tionship between depressive symptoms and SCH remains 
controversial, particularly in older patients with MDD. 
A meta-analysis showed that SCH was associated with 
depression in younger patients (< 60 years) but not in 
older patients (≥ 60 years) [20]. Another study showed 
that the prevalence of both depression and hypothyroid-
ism is high in older adults and that SCH increases the 
risk of depression [21]. Another recent review found no 
relationship between thyroid hormone levels and MDD 
[22]. These inconsistent findings may be attributed to 
the heterogeneity of the study populations, differences in 
study design, or sex differences. SCH also exhibits a sex-
differentiated pathology. Studies have shown that SCH 
may affect up to 22% of older women (> 60 years) and is 
slightly less prevalent in older men [10].

Studies have shown an association between thyroid 
dysfunction and lipids or depression [23, 24]. Thyroid 
dysfunction plays a critical role in metabolic regulation, 
and SCH has been associated with metabolic parameters 
such as FBG, lipid metabolism, blood pressure levels, and 

BMI [25]. SCH is associated with elevated levels of TC 
and LDL-C levels, especially in women and those older 
than 60 years [26, 27]. SCH is also associated with dia-
stolic hypertension, reduced vasodilation due to impaired 
endothelial function, increased arterial stiffness, and 
impaired left ventricular systolic and diastolic function at 
rest and during exercise [28]. This evidence suggests the 
need for physiological measurements in older patients 
with MDD to investigate the risk factors associated with 
SCH.

Studies on the prevalence of SCH in older patients with 
depression are scarce. We recruited 266 first-episode and 
drug-naive patients with MDD aged ≥ 50 years in main-
land China as study subjects and collected clinical data 
and lipid metabolism and neuroendocrine-related bio-
markers. The main objectives of this study were (1) to 
investigate the prevalence of SCH in older patients with 
MDD and (2) to investigate the risk factors associated 
with SCH in older patients with MDD.

Methods
Study design and subjects
We recruited patients from the psychiatric clinic of the 
First Affiliated Hospital of Shanxi Medical University in 
China from 2016 to 2017. This cross-sectional study was 
approved by the Institutional Review Board of Shanxi 
Medical University. Before enrollment, all participants 
were informed about the study and signed an informed 
consent form.

A total of 266 participants were recruited for the study. 
Two psychiatrists independently confirmed the diag-
nosis of MDD using the Chinese version of the Struc-
tured Clinical Interview for DSM-IV. All patients met 
the following inclusion criteria: (1) age ≥ 50 years, Han 
Chinese ancestry; (2) met criteria diagnosis of MDD; 
(3) first episode and drug naive (FEDN) patients; and 
(4) total score on the 17-item Hamilton Rating Scale for 
Depression (HAMD-17) ≥ 24. Exclusion criteria were: 
(1) substance use disorder, (2) major physical illness, 
(3) personality disorder, and (4) pregnancy or lactation. 
Sociodemographic information, clinical measurements, 
and biochemical parameters (including thyroid function 
assessment) were collected sequentially.

Collection of sociodemographic information
We used a standard questionnaire to collect sociodemo-
graphic information, including age, sex, marital status, 
years of education, age of onset, duration of illness, and 
suicide attempts.

Clinical measurement
Prior to the study, two qualified psychiatrists were trained 
in the use of the following three scales: After training, 
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the correlation coefficients between the variables were 
greater than 0.8.

The HAMD-17, Hamilton Anxiety Scale (HAMA-14), 
and Positive and Negative Syndrome Scale (PANSS) sub-
scales were used to assess depression, anxiety, and psy-
chotic symptoms, respectively. Based on previous studies, 
we used a cutoff score of 24 to select patients with MDD 
[29, 30], 18 to divide patients into groups with or with-
out anxiety symptoms [31], and 15 to divide patients into 
groups with or without psychotic symptoms. We used 
the CGI-S scale from 1 (normal) to 7 (most severe) to 
assess the overall severity of illness [32].

We collected information on suicide attempts through 
interviews. Each participant was asked the same ques-
tion: “Have you attempted suicide in your lifetime?” If the 
answer was “yes,” the participant was defined as having 
attempted suicide, and we asked for the following details: 
number of suicide attempts, date of each suicide attempt, 
and exact method.

Biochemical parameter measurements
Peripheral venous blood was collected between 07:00 and 
09:00 a.m. after an overnight fast. Samples were tested 
before 11 a.m. on the same day that the clinical data 
were collected for testing. Hospital laboratory techni-
cians used an automated biochemistry analyzer to mea-
sure blood glucose levels and lipid profiles, including 
triglyceride (TG), total cholesterol (TC), and high- and 
low- density lipoprotein cholesterol (HDL-C and LDL-C) 
levels.

A Roche C6000 Electrochemiluminescence Immu-
noassay Analyzer (Roche Diagnostics, Indianapolis, IN, 
USA) was used to detect TSH, FT4, thyroid peroxidase 
antibody (A-TPO), thyroglobulin antibody (A-TG), and 
free triiodothyronine (FT3). The normal range was 0.27–
4.20 mIU/L for TSH, 3.10–6.8 pmol/L for FT3, 10–23 
pmol/L for FT, 4.0–34 IU/L for TPOAb, and 0–115 IU/L 
for TGAb [33]. SCH was defined as elevated TSH (> 4.2 
mIU/L) and normal FT4 [34, 35].

Statistical analysis
First, the normality of all variables was tested using the 
Shapiro–Wilk test and the homogeneity of variance was 
determined using the Levene test. The X2 test was used 
to compare categorical variables, which were expressed 
as frequencies and percentages. All normally distributed 
continuous variables were expressed as mean ± SD, and 
non-normally distributed variables were expressed as 
median (interquartile range). Comparisons of continu-
ous variables conforming to a normal distribution were 
performed using analysis of variance (ANOVA), and 
non-normally distributed variables were tested using 
the Kruskal–Wallis rank-sum test. To further explore 
the effect of each clinical factor on older MDD patients 

without SCH or with SCH, a multivariate unordered 
binary logistic regression model was constructed to clar-
ify the effect of each factor on SCH levels (without SCH 
or with SCH). The TSH level was considered the depen-
dent variable. All statistical analyses were performed 
using SPSS 18.0, and all p-values were calculated using 
two-tailed tests, with significance set at P < 0.05.

Results
Differences in physical and biochemical parameters 
between older MDD patients with and without SCH
Demographic and clinical characteristics of all partici-
pants are shown in Table 1. Among the 266 older patients 
with MDD (age ≥ 50, 68 men and 198 women), the preva-
lence of SCH was 64.7% (172/266). The Kolmogorov–
Smirnov rank test showed that the TSH, FT3, TC, and 
LDL-C levels were normally distributed. The following 
variables were not normally distributed: age, age at onset, 
disease course, years of education, HAMA, HAMD, 
positive total score, A-TG, A-TPO, FT4, TG, FPG, 
HDL-C, BMI, systolic pressure, and diastolic pressure 
(all P < 0.05). Among the 266 older MDD patients, com-
pared to older MDD patients without SCH, patients with 
SCH have a longer disease progression (P < 0.001), lon-
ger married (P = 0.007), higher HAMD values (P < 0.001), 
higher positive total score values (P = 0.002), higher CGI 
(P = 0.004), higher BMI (P = 0.008), higher attempted 
suicide (P = 0.017), and higher levels of TSH (P < 0.001), 
A-TG (P = 0.002), A-TPO (P < 0.001), HDL-C (P < 0.001), 
LDL-C (P < 0.001), TC (P < 0.001), FPG (P < 0.001), sys-
tolic pressure (P < 0.001). After Bonferroni correction, the 
disease course, HAMD, TSH, positive total score, A-TG, 
A-TPO, HDL-C, LDL-C, TC, FPG, and systolic pressure 
remained significant (P ≤ 0.002).

Clinical correlates of SCH in older patients with MDD
Binary logistic regression analysis was performed to ana-
lyze the risk factors for SCH in older patients with MDD. 
We selected SCH as the dependent variable and vari-
ables that differed significantly in the univariate analy-
sis as independent variables. As shown in Table  2, FPG 
(B = 1.070, P < 0.001, OR: 2.916, 95% C.I.: 1.637–5.194), 
TC (B = 0.705, P = 0.007, OR: 2.024, 95% C.I.: 1.213–
3.377), disease course (B = 0.079, P = 0.009, OR: 1.082, 95% 
C.I.: 1.020–1.147), A-TG (B = 0.005, P = 0.017, OR: 1.005, 
95% C.I.: 1.001–1.009), and systolic pressure (B = 0.051, 
P = 0.022, OR: 1.053, 95% C.I.: 1.008–1.100) were inde-
pendently associated with SCH in older patients with 
MDD.

Discussion
To the best of our knowledge, this is the first clinical 
study to show that the prevalence of SCH in older Chi-
nese patients with MDD was 64.7%. FPG, TC, disease 
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Table 1  Demographics and clinical characteristics of patients with and without SCH in older patients with MDD
Total Patients without SCH

(0.27 ≤ TSH ≤ 4.2)
Patients with SCH (TSH > 4.2) F or χ2 P value

Older MDD Patients (%) 266 94 (35.3%) 172 (64.7%)
Gender 0.336 0.562

male, N (%) 68(25.6%) 26(27.7%) 42(24.4%)

female, N (%) 198(74.4%) 68(72.3%) 130(75.6%)

Age (years) 54(51, 57) 54(51, 57.25) 54(51, 56) 0.516 0.473

Age of onset (years) 54(51, 56) 54(51, 57.25) 53.5(51, 56) 1.467 0.226

Disease course (month) 6(4, 12) 4(2.375, 8.25) 8(5, 13) 24.720 0.000**

Years of education (years) 9(9, 12) 9(9, 12) 9(9, 12) 0.542 0.462

Marital status 7.342 0.007*

Married 257(96.6%) 87(92.6%) 170(98.8%)

Unmarried 9(3.4%) 7(7.4%) 2(1.2%)

HAMD 31(29, 32) 29(27, 31) 32(29, 33) 34.204 0.000**

HAMA 21(18.75, 23) 21(18, 23) 21(19, 23) 1.988 0.159

Positive total score 7(7, 9) 7(7, 7) 7(7, 10) 9.183 0.002*

TSH 5.399 ± 2.721 2.576 ± 1.084 6.942 ± 2.015 380.660 0.000**

A-TG 22.19 (14.313, 59.689) 20.175 (13.718, 27.708) 23.305(15.285, 115.393) 10.035 0.002*

A-TPO 17.67 (11.995, 39.115) 14.885(10.035, 26.635) 22.165(12.51, 56.808) 13.066 0.000**

FT3 4.829 ± 0.750 4.766 ± 0.672 4.863 ± 0.789 1.030 0.311

FT4 16.23(14.29, 18.658) 16.86(14.41, 19.975) 16.07(14.29, 18.288) 3.309 0.069

HDL-C 1.19(0.98, 1.3925) 1.265(1.11, 1.493) 1.13(0.91, 1.3) 17.280 0.000**

LDL-C 3.062 ± 0.830 2.604 ± 0.624 3.313 ± 0.822 85.555 0.000**

TC 5.390 ± 1.074 4.672 ± 0.807 5.782 ± 0.998 53.104 0.000**

TG 1.99(1.45, 2.76) 1.81(1.47, 2.458) 2.155(1.42, 2.885) 4.936 0.026

FPG 5.4(4.9575, 5.87) 5.07(4.76, 5.473) 5.57(5.143, 5.98) 32.222 0.000**

BMI 24.19 (23.2, 25.48) 23.7(22.978, 25.358) 24.375(23.443, 26.021) 6.949 0.008*

Systolic pressure 128(122, 134) 126(119.75, 130) 130(124, 135) 14.642 0.000**

Diastolic pressure 78(72, 85) 78(70, 85.25) 78(72, 85) 0.334 0.563

CGI 11.293 0.004*

5 80(30.1%) 35(37.2%) 45(26.2%)

6 104(39.1%) 42(44.7%) 62(36.0%)

7 82(30.8%) 17(18.1%) 65(37.8%)

Severe anxiety 1.240 0.266

NO 223(83.8%) 82(87.2%) 141(82.0%)

YES 43(16.2%) 12(12.8%) 31(18.0%)

Attempted suicide 5.660 0.017*

NO 201(75.6%) 79(84%) 122(70.9%)

YES 65(24.4%) 15(16%) 50(29.1%)

Psychotic symptoms 2.901 0.089

NO 224(84.2%) 84(89.4%) 140(81.4%)

YES 42(15.8%) 10(10.6%) 32(18.6%)
Note: Not SCH: 0.27 mIU/L ≤ TSH ≤ 4.2 mIU/L; SCH: TSH > 4.2 mIU/L and norma FT4; *P < 0.05; ** P < 0.001

Table 2  Results of the binary logistic regression model
B S.E. Wald df P Value OR 95%C.I.

Lower Limit Upper Limit
Constant -18.916 3.882 23.744 1 0.000** 0.000

FPG 1.070 0.295 13.194 1 0.000** 2.916 1.637 5.194

TC 0.705 0.261 7.288 1 0.007* 2.024 1.213 3.377

Disease Course 0.079 0.030 6.822 1 0.009* 1.082 1.020 1.147

A-TG 0.005 0.002 5.697 1 0.017* 1.005 1.001 1.009

Systolic Pressure 0.051 0.022 5.281 1 0.022* 1.053 1.008 1.100
Note: *P < 0.05;** P < 0.001
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course, A-TG, and systolic pressure are risk factors for 
SCH in older patients with MDD.

We found a high prevalence of SCH (64.7%) in older 
patients with MDD, which is consistent with the results 
of previous studies [33, 36]. Lang et al. showed that the 
prevalence of SCH was 60.7% in patients aged 18–60 
years, similar to our study’s findings.

Aging is also associated with an increased incidence of 
hypothyroidism. A survey on the prevalence of thyroid 
diseases in 10 cities in China showed that the prevalence 
of SCH in older adults (65 years) was 19.87% [37]. An 
epidemiologic survey of 78,470 adults in 31 provinces 
showed that the prevalence of SCH was 16.13% in people 
aged 60–69 years and 19.09% in people aged ≥ 70 years 
old [38]. In our study, women with MDD were found to 
be more susceptible to SCH (Table  1). Previous studies 
have also shown that SCH affects women more than men 
[20, 39, 40]. Sex differences also exist in the incidence of 
thyroid and neurological disorders [41]. TSH may also be 
one of the key signaling molecules that regulate differ-
ent brain signals in a male- and female-specific manner. 
The reasons for these differences are complex and may 
include differences in brain structure, function, and stress 
response, as well as differences in reproductive hormone 
exposure, social expectations, and experience [42].

Our study found that FPG, TC, disease progression, 
A-TG, and systolic pressure were risk factors for SCH in 
older patients with MDD, whereas a previous study with 
a larger sample (n = 1706) showed that suicide attempts 
and psychiatric symptoms were associated with severe 
SCH [33]. These different findings may be due to the dif-
ferent age groups and sample sizes of the study popula-
tions. We studied patients older than 50 years, and Lang 
et al. studied patients aged 18–60 years with SCH from 
MDD [33].

Our study found that FPG level was a risk factor for 
SCH in older patients with MDD. Patients with MDD 
exhibit abnormal glucose metabolism, including elevated 
fasting blood glucose, insulin, and glucagon [43]. The 
relative risk of diabetes in patients with MDD is 1.2–2.6 
times than that in non-depressed patients [44]. Liu et al. 
showed that severe anxiety, PANSS score, and suicidal 
behavior were positively associated with blood glucose 
levels in Chinese patients with MDD and that glucose 
metabolism disorders may accelerate the development 
of MDD [45]. Peng et al. also found a significant associa-
tion between elevated FPG levels and MDD, and a higher 
prevalence of MDD was observed in older adult women 
[46]. Both the thyroid and pancreatic islets are endocrine 
organs, and there is a hormonal balance between them. 
Pancreatic islets are organs that break down and produce 
blood sugar. Hypothyroidism can affect blood glucose 
metabolism by lowering glucose metabolism and blood 
glucose levels. Previous studies have also shown that 

hypothyroidism is associated with insulin resistance [47–
49]. Impaired insulin sensitivity is typically attributed to 
decreased intracellular glucose utilization and decreased 
glucose transporter (GLUT4) translocation. Reduced 
glycogen synthesis and oxidation may also contribute to 
this condition [30]. As thyroid hormones regulate hepatic 
glycogenesis, lipogenesis, and lipolysis, they play an 
important role in carbohydrate metabolism. Thyroid hor-
mones regulate the expression of glucose transporters, 
adenosine monophosphate-activated protein kinase, and 
acetyl-CoA carboxylase in skeletal muscle [28]. There-
fore, clinicians should pay attention to the connection 
between this aspect in the daily diagnosis and treatment 
process, early prevention and treatment, and reduce the 
risk of thyroid disease in patients.

Our study also found that the TC level was a risk factor 
for SCH in older patients with MDD. Thyroid hormones 
are involved in all aspects of lipid metabolism, includ-
ing lipid synthesis, mobilization, and degradation. SCH 
affects the metabolic rate of cholesterol, leading to an 
increase in total cholesterol levels. The role of thyroxine 
in human blood lipid metabolism is to promote the syn-
thesis, increase cholesterol, and promote the excretion 
of cholesterol and bile metabolites. When thyroxine is 
reduced or insufficient, although the synthesis of choles-
terol is also reduced, the rate of excretion is more obvi-
ous, the degree of which is significantly greater than the 
rate of cholesterol synthesis; therefore, the concentration 
of cholesterol in the blood increases. Thyroid hormones 
have also been suggested to have a major influence on 
lipid degradation. One possible explanation is that thy-
roxin is required for LDL receptor gene expression and 
synthesis [50]. Moreover, SCH may affect cholesterol 
excretion, lipoprotein B, and the activities of hepatic 
lipase and cholesteryl ester transport proteins [23, 51].

We found that A-TG level was a risk factor for SCH in 
older patients with MDD. Serum A-TG is a specific indi-
cator for the diagnosis of autoimmune thyroid diseases, 
and hypothyroidism is closely associated with A-TG [52]. 
In women, the rate of positive A-TG detection increases 
with age, up to 18% in those over 40 years, which may be 
an early response to autoimmune thyroid disease [53]. 
Therefore, clinical attention should be paid to the detec-
tion of A-TG indicators for the diagnosis of older MDD 
patients with SCH.

In addition, we found that disease progression and sys-
tolic pressure were risk factors for SCH in older patients 
with MDD. To the best of our knowledge, this is the 
first study to show that these two factors are risk fac-
tors for SCH. Compared to MDD patients without SCH, 
older patients with SCH have a longer disease course 
and higher systolic pressure. We speculate that the lon-
ger the disease course of older patients with MDD, the 
longer the duration of loss of appetite, which may lead 
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to insufficient iodine intake. Iodine nutritional status 
is also an important factor in the prevalence of thyroid 
dysfunction in older adults [38]. Thus, inadequate iodine 
intake can lead to decreased thyroid hormone produc-
tion, which can cause hypothyroidism. If patients with 
hypothyroidism are left untreated for a long period of 
time, thyroid hormone levels will decrease and metabo-
lism will slow down. Most patients have elevated blood 
lipid levels, increased arteriosclerosis, and poor vascular 
elasticity, all of which can lead to elevated blood pressure. 
The underlying pathophysiological mechanisms of hyper-
tension in hypothyroidism may involve changes in circu-
lating catecholamines, catecholamine receptors, and the 
renin-angiotensin-aldosterone system [50]. One study 
found that 30% of patients with SCH had a systolic blood 
pressure > 140 mmHg, compared with 16.7% in the nor-
mal thyroid function group [54]. Therefore, clinical atten-
tion should be paid to early diagnosis and treatment of 
this condition.

The incidence of SCH and MDD in the general popu-
lation is increasing annually. Analysis of the prevalence 
and risk factors of subclinical hypothyroidism in older 
patients with MDD also provides a reference for pub-
lic health services. Regular medical examinations of 
high-risk populations should focus on monitoring FPG, 
TC, disease progression, A-TG levels, and systolic pres-
sure. In addition, all sectors of the community should 
strengthen scientific education and publicity on SCH and 
improve the understanding of SCH among older patients 
with MDD to guide its prevention and control.

This study had several limitations. First, current inter-
national definitions of older adults are not consistent. For 
the age definition of older adults, we used an age range 
that was more appropriate for the Chinese population, 
which may have led to results inconsistent with other 
studies. Second, in this study, we were unable to obtain 
TSH levels before the onset of MDD and instead recom-
mended that patients undergo repeated thyroid hormone 
tests at least three months apart to clarify the diagnosis. 
Therefore, the results of our study are limited to future 
longitudinal cohort studies to better elucidate the rela-
tionship between the prevalence of SCH and the duration 
of depression. Third, because most of our samples were 
sent to the hospital laboratory for routine testing on a 
case-by-case basis, many batches of samples were used 
and some assay parameters (coefficient of variation and 
limit of detection) were not collected, which may have 
contributed to bias in laboratory measurements. We did 
not detect the levels of novel biomarkers, for example 
miR-139-5p, which has recently been proposed as a bio-
marker in the diagnosis of MDD [55, 56]. Fourth, there 
was no healthy control group, and all patients with MDD 
were from the outpatient department of a general hos-
pital in China. Therefore, our findings are limited and 

cannot be generalized to other settings, which needs to 
be confirmed in future studies.

Conclusion
In conclusion, our study showed, for the first time, that 
the prevalence of SCH in older Chinese patients with 
MDD was 64.7%. Our study also found that FPG, TC, dis-
ease course, A-TG levels, and systolic pressure were risk 
factors for SCH in older patients with MDD. Therefore, 
FPG, TC, disease course, A-TG, and systolic pressure 
testing in older patients with MDD, which may be predic-
tive of SCH, should be strengthened in clinical practice.
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