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Background
Suicide rates in adolescents with major depressive disorder
(MDD) change with age and gender. Early adulthood is an
important transitional stage between late adolescence and
adulthood, in which an individual’s mind gradually matures.
However, there are fewer studies on prevalence and variables
linked to the suicide attempts of young adults with MDD.

Aims
To explore gender differences in the prevalence and risk factors
associated with suicide attempts in young adults with first-epi-
sode drug-naive MDD.

Method
The Hamilton Rating Scale for Depression (HRSD), Hamilton
Rating Scale for Anxiety (HRSA) and Positive Subscale of the
Positive and Negative Syndrome Scale (PANSS) were used to
assess depression, anxiety and psychotic symptoms respect-
ively and various biochemical indicators were assessed.

Results
Among 293 young adults with first-episode drug-naive MDD, the
prevalence of suicide attempts was 15.45% (19/123) for males
and 14.12% (24/170) for females. Males with suicide attempts
had higher levels of thyroid-stimulating hormone (TSH) and

higher PANSS Positive Subscale scores, whereas females with
suicide attempts had higher TSH, serum total cholesterol, fasting
blood glucose and diastolic blood pressure levels and higher
scores on the HRSD, HRSA, PANSS Positive Subscale (all
Bonferroni corrected P < 0.05). In males, PANSS Positive
Subscale score (B = 0.17, P = 0.03, OR = 1.19, 95% CI 1.02–1.38)
was a risk factor for suicide attempts.

Conclusions
There were significant gender differences in the risk factors for
suicide attempts in young adults with first-episode drug-naive
MDD.
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Major depressive disorder (MDD) is a common mental disease
worldwide, and according to rough statistics, perhaps one in five
people will be affected by MDD in their lifetime.1 Globally, MDD
is a major cause of disability and ranks second in terms of disease
burden. Its detrimental effects on public health outweigh those of
conditions such as diabetes and coronary heart disease.2,3 The
cause of MDD is very complex and involves a combination of envir-
onmental, psychological and genetic factors.4 MDD has a wide
range of symptoms, and patients are affected by it in many ways,
including emotional, cognitive and behavioural.5 MDD is not only
a disease of adults; on the contrary, studies show that depression
is becoming more prevalent in adolescents, with approximately 8
−21% of 18-year-olds likely to experience it.6,7 Several studies
have found that depression has a greater risk of onset in adolescence
between the ages of 15 and 18 years, and that gender differences in
depression are significantly higher in this age group.6 Therefore,
adolescence is likely to be a critical period for studying susceptibility
to depression.

Numerous previous studies have confirmed disparities between
genders in MDD prevalence and clinical manifestations. For
example, some meta-analyses report that the prevalence of MDD
in females is roughly twice that in males.8,9 In addition, some find-
ings confirm that females with MDD also have a higher probability
of comorbid anxiety, sadness and somatic symptoms than
males.10,11 On the other hand, suicidal and addictive behaviours
are more common among males with MDD.12 The causes of these

gender differences are unclear, although they may include genetic
factors and sex hormones. These gender differences in MDD symp-
toms are directly related to clinical treatment decisions; therefore,
exploring gender differences in MDD symptoms can help refine
clinical treatment.

Depression has long been recognised as an important risk factor
for suicide. Suicide risk among patients with MDD is up to 20 times
higher than that in healthy people, and 50% of suicides worldwide
occur during episodes of depression.13 The determinants of
suicide risk in adolescence and early adulthood are slightly different
from those in adulthood, and much of the current research focuses
more on the social factors that influence adolescents’ suicidal beha-
viours, such as examination pressures, bullying in schools and par-
ental loss as possible suicide attempt risk factors.14 It is been shown
that mental problems have a major influence on suicide attempts in
adolescence and young adulthood.15 However, there are few reports
related to the factors influencing suicide attempts in people with
MDD in early adulthood. Research has revealed disparities
between genders in the frequency of teenage suicide attempts. For
example, a meta-analysis found that in the adolescent population,
females had a higher risk of attempted suicide, whereas males had
a higher risk of death by suicide.16 There may also be some
gender differences in the effect of depression on suicide: the findings
of Papadopoulou17 illustrate that there is a higher correlation
between depression and suicide risk in females compared with
males.

Although the results of prior studies have confirmed significant
gender differences in prevalence and correlates of adolescent* These authors contributed equally to this work.
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suicide, it is important to note that various psychiatric disorders as
well as substance use have a high impact on suicide risk. There has
been less research on whether the same gender disparities in the fre-
quency and determinants of attempted suicide exist in young people
with MDD after excluding confounders such as other psychiatric
disorders and substance use disorders. Our research sought to inves-
tigate gender differences in prevalence and clinically relevant factors
of suicide attempts among young adults with first-episode drug-
naive MDD.

Method

Recruiting conditions

The Helsinki Declaration of 1975, as amended in 2008, and the
ethical guidelines established by the appropriate national and insti-
tutional committees on human experimentation apply to all techni-
ques used in the course of this work. This study was approved by the
Ethics Committee of the First Hospital of ShanxiMedical University
(no. 2016-Y27).

A total of 293 patients from the out-patient clinics of the First
Hospital of Shanxi Medical University were recruited. After being
fully informed of purpose and protocol of the study, each recruited
participant gave written informed consent.

The inclusion criteria were: (a) aged 18–20 years (‘young
adults’) and of the Chinese Han population;18 (b) a diagnosis of
MDD according to DSM-IV; and (c) never having been treated
with antidepressants or antipsychotics. The exclusion criteria
were: (a) diagnosis of psychiatric disorders other than MDD; (b)
presence of organic brain disease; (3) drug dependence; (4) malig-
nancy or immune dysfunction; (5) currently pregnant.

Demographic characteristics

Sociodemographic information on each participant was collected by
questionnaire, including: age, gender, education, duration of
depressive illness and marital status. The height, weight and body
mass index (BMI) of each participant were recorded.

Suicide attempts

Each participant’s experience with suicide was recorded through a
face-to-face interview. Each participant was asked ‘Have you ever
attempted suicide in your life?’ If the answer was ‘yes’, further spe-
cific information was recorded, including the number of suicide
attempts, the method and the exact date of each attempt.

Clinical symptom assessment

The Positive and Negative Syndrome Scale (PANSS) Positive
Subscale, the 14-item Hamilton Rating Scale for Anxiety (HRSA-
14) and the 17-item Hamilton Rating Scale for Depression
(HRSD-17) were used to assess participants’ psychotic, anxiety
and depressive symptoms. It has been demonstrated that the
Chinese versions of these scales are valid and reliable among
Chinese populations.19–21 To ensure the reliability of the assessment
results, both psychiatrists responsible for the assessments attended
training in the use of the three scales before assessment. After train-
ing, the correlation coefficient between the scores on each scale eval-
uated by the two psychiatrists was greater than 0.8.

Measurement of blood parameters

Participants were directed to fast from 20.00 h the night before, and
blood pressure (BP) measurement and blood sample collection were
completed between 06.00 and 08.00 h the next day. The following
biochemical indicators were assessed: thyroid-stimulating

hormone (TSH), anti-thyroglobulin antibodies (TgAb), thyroid
peroxidase antibodies (TPOAb), free triiodothyronine (FT3), free
thyroxine (FT4), fasting blood glucose (FBG), serum total choles-
terol, triglyceride, low-density lipoprotein cholesterol (LDL-C)
and high-density lipoprotein cholesterol (HDL-C) levels. FBG,
total cholesterol, triglycerides, HDL-C and LDL-C were measured
using an Abbott ARCHITECT c8000 clinical chemistry analyser.
FT3, FT4, TSH, TgAb and TPOAb were measured using a Roche
cobas 6000 electrochemiluminescence immunoassay analyser.
Blood pressure wasmeasured using an OmronHBP-1300 electronic
sphygmomanometer.

Statistical analysis

The Kolmogorov–Smirnov test was used to determine whether con-
tinuous variables were normally distributed. The t-test was used to
assess continuous variables with normal distributions, the Mann–
Whitney U-test was used to test continuous variables without
normal distributions and the chi-squared test was used to test cat-
egorical variables. First, we grouped the participants by gender
and performed univariate analysis of the above indicators between
the two groups to investigate the gender differences in terms of
sociodemographic information, clinical symptoms and biochemical
indicators. Then, we conducted univariate analysis with suicide
attempts as the dependent variable and the other variables as inde-
pendent variables to analyse the factors associated with suicide
attempts. Finally, binary logistic regression analyses with suicide
attempt as the dependent variable and variables that differed signifi-
cantly after univariate analyses as independent variables was con-
ducted to examine the risk variables linked to suicide attempts.
All statistical analyses were completed using SPSS 25.0 software
for Windows. The statistical results of all univariate analyses were
subjected to Bonferroni correction with a corrected P-value of
0.05 as the threshold for significance.

Results

Patient distribution

Of the 293 participants, 123 were male and 170 were female. Among
male participants, 11 were married and 112 were unmarried, the
mean age was 18.69 years (s.d. = 0.79), the mean duration of
illness was 4.06 months (s.d. = 3.03), the mean BMI was 24.57
(s.d. = 2.420) and 68 (55.28%) were overweight/obese. Among
female participants, 13 were married and 157 were unmarried, the
mean age was 18.68 years (s.d. = 0.83), the mean duration of
illness was 3.88 months (s.d. = 2.63), the mean BMI was 23.82
(s.d. = 1.88) and 80 (47.06%) were overweight/obese. There were
no significant differences between male and female participants in
these sociodemographic factors, clinical symptom scores and
levels of biochemical indicators (all P > 0.05) (Table 1).

Prevalence of suicide attempts

The prevalence of attempted suicide was 15.45% (19/123) among
males and 14.12% (24/170) among females. The gender difference
was non-significant (P > 0.05).

Analysis of factors associated with suicide attempts

As shown in Tables 2 and 3, males with suicide attempts had higher
TSH levels and PANSS Positive Subscale scores (both P < 0.05),
whereas females with suicide attempts had higher TSH, total chol-
esterol, FBG, diastolic BP levels and higher PANSS Positive
Subscale, HRSD and HRSA scores (all P < 0.05).

Zhu et al

2
https://doi.org/10.1192/bjo.2023.635 Published online by Cambridge University Press

https://doi.org/10.1192/bjo.2023.635


Table 1 Sociodemographic characteristics, clinical symptom scores and levels of biochemical indicators of 293 young adults with first-episode drug-
naive major depressive disorder

Variablea Males (n = 123) Females (n = 170) F/χ2/Z Bonferroni-corrected Pb

Age, years: median (P25%, P75%) 18 (18, 19) 18 (18, 19) −0.32 1
Duration of illness, months: median (P25%, P75%) 3 (2, 5) 3 (2, 5) −0.03 1
Education −1.24 1

Junior high school, n (%) 7 (5.7%) 2 (1.2%)
High school, n (%) 89 (72.4%) 126 (74.1%)
University degree, n (%) 26 (21.1%) 37 (21.8%)
Master’s degree, n (%) 1 (0.8%) 5 (2.9%)

Marital status 0.16 1
Single, n (%) 112 (91.1%) 157 (92.4%)
Married, n (%) 11 (8.9%) 13 (7.6%)

HRSD score, median (P25%, P75%) 30 (28, 32) 30 (28, 32) −0.24 1
HRSA score, median (P25%, P75%) 21 (18, 22) 21 (18, 23) −0.68 1
PANSS Positive Subscale score, median (P25%, P75%) 7 (7, 7) 7 (7, 7) −0.67 1
BMI, kg/m2: median (P25%, P75%) 24.15 (23.18, 26.12) 23.88 (22.49, 25.23) −2.33 0.39
Systolic BP, mmHg: mean (s.d.) 109.95 (8.97) 109.34 (9.89) 1.17 1
Diastolic BP, mmHg: median (P25%, P75%) 70 (68, 75) 72 (68, 76) −0.61 1
Total cholesterol, mmol/L: mean (s.d.) 5.14 (1.15) 5.01 (1.20) 0.05 1
Triglycerides, mmol/L: median (P25%, P75%) 1.99 (1.31, 2.82) 1.95 (1.36, 2.83) −0.07 1
HDL-C, mmol/L: median (P25%, P75%) 1.26 (1.01, 1.41) 1.26 (1.10, 1.45) −0.91 1
LDL-C, mmol/L: mean (s.d.) 2.88 (0.92) 2.87 (0.94) 0.07 1
FBG, mmol/L: median (P25%, P75%) 5.19 (4.80, 5.67) 5.29 (4.92, 5.78) −1.95 1
TSH, μIU/mL: median (P25%, P75%) 4.63 (3.22, 6.62) 4.24 (2.83, 6.23) −1.12 1
FT3, pmol/L: mean (s.d.) 5.02 (0.77) 4.93 (0.75) 0.53 1
FT4, pmol/L: median (P25%, P75%) 17.21 (14.71, 19.55) 16.53 (14.48, 18.13) −1.42 1
TgAb, IU/L: median (P25%, P75%) 18.90 (13.26, 25.44) 18.99 (13.32, 30.88) −0.38 1
TPOAb, IU/L: median (P25%, P75%) 15.70 (12.29, 27.24) 18.65 (11.63, 32.55) −0.90 1

P25%, 25th percentile; P75%, 75th percentile; HRSD, Hamilton Rating Scale for Depression; HRSA, Hamilton Rating Scale for Anxiety; PANSS, Positive and Negative Syndrome Scale; BMI, body
mass index; BP, blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FBG, fasting blood glucose; TSH, thyroid-stimulating hormone; FT3,
free triiodothyronine; FT4, free thyroxine; TgAb, anti-thyroglobulin antibodies; TPOAb, thyroid peroxidase antibodies.
a. Continuous variables conforming to normal distribution: mean (s.d.); continuous variables that do not conform to normal distribution: median (25th percentile, 75th percentile).
b. Bonferroni-corrected P > 1 is shown as P = 1.

Table 2 Sociodemographic and clinical characteristics of male participants with and without suicide attempts

Variablea
Participants with suicide

attempts (n = 19)
Participants without

suicide attempts (n = 104) F/χ2/Z
Bonferroni-
corrected Pb

Effect sizes,
Cohen’s d/φ

Age, years: median (P25%, P75%) 19 (18, 20) 18 (18, 19) −0.91 1 0.22
Duration of illness, months: median (P25%, P75%) 3 (2, 6) 3 (2, 5) −0.54 1 0.25
Education −0.36 1 0.05

Junior high school, n (%) 0 7 (6.7%)
High school, n (%) 15 (78.9%) 74 (71.2%)
University degree, n (%) 4 (21.1%) 22 (21.2%)
Master’s degree, n (%) 0 1 (0.9%)

Marital status 0 1 0
Single, n (%) 17 (89.5%) 95 (91.3%)
Married, n (%) 2 (10.5%) 9 (8.7%)

HRSD score, median (P25%, P75%) 32 (29, 34) 29 (28, 32) −2.91 0.07 0.74
HRSA score, median (P25%, P75%) 21 (21, 23) 20 (18, 22) −2.79 0.11 0.77
PANSS Positive Subscale score, median (P25%, P75%) 7 (7, 12) 7 (7, 7) −3.23 0.02 0.78
BMI, kg/m2: median (P25%, P75%) 23.74 (22.14, 25.12) 24.20 (23.23, 26.26) −1.63 1 0.14
Systolic BP, mmHg: mean (s.d.) 114.37 (8.60) 109.14 (8.84) 0.20 0.38 0.60
Diastolic BP, mmHg: median (P25%, P75%) 72 (70, 77) 70 (67.25, 75) −1.37 1 0.36
Total cholesterol, mmol/L: mean (s.d.) 5.58 (1.33) 5.06 (1.10) 1.13 1 0.42
Triglycerides, mmol/L 2.00 (1.01) 2.21 (1.03) 0.20 1 0.21
HDL-C, mmol/L: median (P25%, P75%) 1.12 (0.86, 1.28) 1.27 (1.08, 1.41) −1.95 1 0.40
LDL-C, mmol/L: median (P25%, P75%) 3.30 (2.72, 4.20) 2.66 (2.23, 3.36) −1.98 0.94 0.45
FBG, mmol/L: mean (s.d.) 5.40 (0.54) 5.23 (0.63) 0.67 1 0.29
TSH, μIU/mL: mean (s.d.) 6.44 (2.55) 4.62 (2.32) 0.01 0.047 0.75
FT3, pmol/L: mean (s.d.) 4.91 (0.82) 5.04 (0.76) 0.69 1 0.16
FT4, pmol/L: mean (s.d.) 17.89 (3.04) 17.02 (3.32) 0.77 1 0.27
TgAb, IU/L: median (P25%, P75%) 16.18 (14.11, 123.60) 18.91 (13.21, 24.43) −0.77 1 0.06
TPOAb, IU/L: median (P25%, P75%) 21.21 (15.25, 134.20) 15.26 (12.25, 22.85) −2.47 0.27 0.55

P25%, 25th percentile; P75%, 75th percentile; HRSD, Hamilton Rating Scale for Depression; HRSA, Hamilton Rating Scale for Anxiety; PANSS, Positive and Negative Syndrome Scale; BMI, body
mass index; BP, blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FBG, fasting blood glucose; TSH, thyroid-stimulating hormone; FT3,
free triiodothyronine; FT4, free thyroxine; TgAb, anti-thyroglobulin antibodies; TPOAb, thyroid peroxidase antibodies.
a. Continuous variables conforming to normal distribution: mean (s.d.); continuous variables that do not conform to normal distribution: median (25th percentile, 75th percentile).
b. Bonferroni-corrected P > 1 is shown as P = 1.
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After taking the variables with significant differences as covari-
ates in binary logistic regression analysis, the results suggested that,
among males, the factors that influenced suicide attempts were TSH
level (B = 0.21, P = 0.08, OR = 1.24, 95% CI 0.98–1.57) and PANSS
Positive Subscale score (B = 0.17, P = 0.03, OR = 1.19, 95% CI
1.02–1.38). Among female patients, the factors that influenced
suicide attempts were TSH level (B = 0.14, P = 0.35, OR = 1.15, 95%
CI 0.86–1.52), total cholesterol level (B = 0.09, P = 0.78, OR = 1.09,
95% CI 0.59–2.00), diastolic BP (B = 0.04, P = 0.47, OR = 1.04, 95%
CI 0.93–1.17), HRSD score (B = 0.21, P = 0.15, OR = 1.24, 95%
CI 0.92–1.65), HRSA score (B = 0.15, P = 0.20, OR = 1.16, 95% CI
0.93–1.46), PANSS Positive Subscale score (B =−0.02, P = 0.76,
OR = 0.98, 95% CI 0.87–1.11) and FBG level (B = 0.60, P = 0.19,
OR = 1.82, 95% CI 0.75–4.42).

Discussion

The primary conclusions drawn from the study are: (a) the preva-
lence of suicide attempts among young adults with first-episode
drug-naive MDD was approximately 15%, with no significant
gender differences; (b) among participants with suicide attempts,
males had significantly higher TSH levels and PANSS Positive
Subscale scores, and females had higher TSH, total cholesterol,
FBG and diastolic BP levels, as well as higher HRSD, HRSA and
PANSS Positive Subscale scores; and (c) positive symptoms of
schizophrenia were a risk factor for suicide attempts among males.

Interpretation of findings and comparison with the
literature

It has been reported that suicide attempts during adolescence are far
more common among females than among males and they also

happen at a much younger age among females.22 In the adolescent
population, this gender difference in incidence of suicidal behaviour
is not constant, but changes with age. The incidence of suicide
attempts among adolescent females may peak with age in mid-
adolescence and decrease in late adolescence, whereas the incidence
among adolescent males may continue to increase with age until
early adulthood.23 We believe that emotional and behavioural pro-
blems, psychiatric disorders and substance misuse all contribute to
these gender differences in suicidal behaviour. We found no dispar-
ities between genders in the frequency of attempted suicide in our
sample of individuals with MDD in late adolescence after excluding
confounding factors of mental illness and medications.

HRSD andHRSA scores are commonly used to reflect the inten-
sity of depressive symptoms and to predict the occurrence of suicide
attempts in MDD.24 In our study, the correlation between higher
HRSD and HRSA scores and suicide attempts was found only in
females, and it is unclear whether this gender difference is due to
sample heterogeneity or is widespread, and further studies with
larger samples are needed.

Suicidal behaviour may be driven by positive psychotic symp-
toms. Compared with individuals with MDD without psychotic
symptoms, those with psychotic symptoms are more than twice as
likely to attempt suicide.25 Positive symptoms can directly or indir-
ectly affect suicide risk. For example, delusions and hallucinations
can directly affect suicidal behaviour, whereas other positive symp-
toms may mediate the relationship with suicidal ideation by affect-
ing cognitive function and insight.26–28 The results of our study
support these ideas, as suicide attempts were significantly associated
with higher PANSS Positive Subscale scores in our sample of young
adults. However, regression analysis revealed that the PANSS
Positive Subscale score was substantially associated with suicide
attempts only in males, whereas in females other factors also influ-
enced suicide attempts, so that the independent effect of positive

Table 3 Sociodemographic and clinical characteristics of female participants with and without suicide attempts

Variable
Participants with suicide

attempts (n = 24)
Participants without

suicide attempts (n = 146) F/χ2/Z
Bonferroni-
corrected P

Effect sizes,
Cohen’s d/φ

Age, years: median (P25%, P75%) 18.5 (18, 20) 18 (18, 19) −0.70 1 0.16
Duration of illness, months: median (P25%, P75%) 3.25 (2.13, 6) 3 (2, 5) −0.54 1 0.11
Education −0.20 1 0.03

Junior high school, n (%) 1 (4.2%) 1 (0.7%)
High school, n (%) 17 (70.8%) 109 (74.7%)
University degree, n (%) 5 (20.8%) 32 (21.9%)
Master’s degree, n (%) 1 (4.2%) 4 (2.7%)

Marital status 1.23 1 0.09
Single, n (%) 24 (100%) 133 (91.1%)
Married, n (%) 0 13 (8.9%)

HRSD score, median (P25%, P75%) 33 (31, 35) 30 (27, 32) −4.81 <0.001 1.23
HRSA score, median (P25%, P75%) 24 (21, 26.75) 20 (18, 22) −4.03 0.001 0.99
PANSS Positive Subscale score, median (P25%, P75%) 8.5 (7, 21) 7 (7, 7) −3.76 0.003 0.80
BMI, kg/m2: mean (s.d.) 23.33 (2.36) 23.90 (1.79) 1.12 1 0.28
Systolic BP, mmHg: mean (s.d.) 116.67 (12.95) 108.13 (8.78) 5.94 0.09 0.79
Diastolic BP, mmHg: median (P25%, P75%) 76.50 (70.50, 80.75) 70.5 (68, 75) −3.46 0.01 0.82
Total cholesterol, mmol/L: mean (s.d.) 5.96 (1.18) 4.85 (1.13) 0.42 <0.001 0.97
Triglycerides, mmol/L: median (P25%, P75%) 1.88 (1.34, 2.94) 2 (1.36, 2.81) −0.11 1 0.001
HDL-C, mmol/L: mean (s.d.) 1.13 (0.29) 1.28 (0.25) 1.18 0.12 0.58
LDL-C, mmol/L: mean (s.d.) 3.32 (1.05) 2.80 (0.91) 0.52 0.25 0.53
FBG, mmol/L: median (P25%, P75%) 5.89 (5.39, 6.38) 5.26 (4.85, 5.68) −3.76 0.003 0.82
TSH, μIU/mL: mean (s.d.) 7.29 (3.11) 4.22 (2.27) 7.21 0.002 1.14
FT3, pmol/L: mean (s.d.) 4.92 (0.81) 4.93 (0.74) 0.50 1 0.02
FT4, pmol/L: median (P25%, P75%) 16.36 (15.20, 17.51) 16.57 (14.30, 18.21) −0.07 1 0.04
TgAb, IU/L: median (P25%, P75%) 25.72 (15.88, 175.83) 17.83 (13.16, 28.40) −2.27 0.46 0.09
TPOAb, IU/L: median (P25%, P75%) 27.50 (12.50, 126.71) 17.75 (11.61, 29.06) −1.79 1 0.46

P25%, 25th percentile; P75%, 75th percentile; HRSD, Hamilton Rating Scale for Depression; HRSA, Hamilton Rating Scale for Anxiety; PANSS, Positive and Negative Syndrome Scale; BMI, body
mass index; BP, blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FBG, fasting blood glucose; TSH, thyroid-stimulating hormone; FT3,
free triiodothyronine; FT4, free thyroxine; TgAb, anti-thyroglobulin antibodies; TPOAb, thyroid peroxidase antibodies.
a. Continuous variables conforming to normal distribution: mean (s.d.); continuous variables that do not conform to normal distribution: median (25th percentile, 75th percentile).
b. Bonferroni-corrected P > 1 is shown as P = 1.
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symptoms on suicide attempts was no longer statistically significant.
This seems to suggest that in young adults with MDD positive
symptoms are a stronger driver of suicide attempts in males than
in females. This is one of the primary conclusions of our research,
which suggests that more attention should be paid to positive symp-
toms inmales withMDD in early adulthood, because positive symp-
toms may affect the prevalence of suicide attempts in this group, in
addition to causing aggressive behaviour.

Prior research has found a connection between TSH levels and
suicide. However, sample heterogeneity as well as other confound-
ing factors, such as different environments, stages of illness, psychi-
atric comorbidities and antipsychotics and antidepressants, have led
to inconsistent findings. For example, Berlin et al found that people
with MDD who attempted suicidal tended to have higher TSH
levels.29 However, the opposite result was reported by Peng et al,
who found significantly lower TSH levels in people with MDD
who made suicide attempts.30 According to our research, there
was a substantial correlation between suicide attempts and higher
TSH levels. Thyroid diseases are considered to have a strong correl-
ation with symptoms of depression, anxiety and psychosis. In add-
ition, thyroid hormones may have effects on suicidal behaviour
through neurotransmitters such as serotonin and noradren-
aline.31,32 Although using thyroid hormone levels as a predictor of
suicide risk should be cautious, it still provides data to support sub-
sequent studies.

There is no universally accepted conclusion on the correlation
between total cholesterol or other lipid levels and suicide in
people with MDD and psychotic symptoms. There are many
reasons for these differences in results, and in addition to sample
heterogeneity, racial differences in lipid profiles and lipoprotein
lipase activity in different studies may also be an important
reason.33 In addition, the effect of different antipsychotics and anti-
depressants on blood lipids was an important confounding factor in
the differences in study results. In our study, we observed signifi-
cantly higher levels of total cholesterol in females with suicide
attempts but not in males. The possible higher sensitivity of
females to diet-induced changes in central serotonin function may
have contributed to gender differences in our study results.34

Abnormal glucose metabolism is thought to accelerate the
process of MDD, and people with MDD are more prone to
having impaired glucose metabolism than the healthy popula-
tion.35,36 Among people with MDD, abnormal glucose metabolism
may influence suicide attempts through more severe symptoms of
depression and anxiety. High blood pressure may be indicative of
a greater risk of cardiovascular disease. Abnormal glucose metabol-
ism and hypertension cause patients to exhibit greater despair and
suicidal ideation, which may account for the correlation between
these factors and suicide attempts.37 In the present study, we
found significant correlations between higher levels of blood
glucose and blood pressure and suicide attempts only in females.
As is often shown, gender differences exist in the occurrence and
development of hypertension and diabetes, as well as in the risk
of cardiovascular disease they cause, which may result from bio-
logical gender differences in genetic susceptibility, gene expression,
hormone levels, etc.38 We believe that the associated gender differ-
ence in our findings may also be related to these factors.
Interestingly, the higher blood glucose and blood pressure levels
in the group at high risk of suicide attempts in our study remained
within normal values and did not meet the criteria for hypergly-
caemia and hypertension, and therefore we cannot explain their cor-
relation with suicide attempts in terms of the effects of abnormal
glucose metabolism or hypertension. Such results seem to signal
the importance of controlling blood pressure and blood glucose
levels in people with MDD. A previous study revealed that control-
ling blood glucose and blood pressure can reduce all-cause mortality

in obese populations, especially in Chinese populations.39 Our find-
ings illustrate that even when blood pressure and glucose are at
normal levels, patients still seem to benefit from keeping them in
a reasonably low range. Of course, this needs to be verified with
more research.

Limitations

A few limitations apply to our study. First, as this was a cross-
sectional study, we were unable to further explore the causal rela-
tionship between suicide attempts and associated factors. Second,
we did not set up a healthy control group to investigate the risk
factors for MDD. Third, all participants in this study were from
the same hospital out-patient department, which may make the
study results somewhat limited. Fourth, information on partici-
pants’ religious beliefs was not collected in this study, and religious
ideology in some areas may be one of the influencing factors for
suicide attempts. In addition, information on suicide attempts in
this study was obtained from participants’ self-reports, and since
some of the information provided by participants was not verified
by family members, there is a possibility that participants reported
inaccurate information. Fifth, the sample size of this study was not
large enough because we limited the age range of early adults too
narrowly, which will have resulted in some limitations in the repre-
sentativeness of our findings. We will collect more samples in a
future study.

Implications

Our findings may inform clinicians in their treatment of MDD in
young adults and may also provide a reference for subsequent
studies on the risk of suicide in MDD.
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